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What Kind of Geometry Shall We Teach? 


By M. Van WAYNEN 
Be ke li 7 High School. Be rke lk y, Calif. 


SEVERAL vears ago I wrote an article’ 
in which comparison was made between 
the merits of the 
course and the 
which focuses attention on the principles 
of logical thought and its application to 
} everyday situations. Needless to say, my 
article favored the latter. Several experi- 


ments? have been conducted to substanti- 


traditional geometry 


newly inspired course 


ate this choice, each one proving to a 
statistician’s satisfaction that the pupils of 
the experimental classes acquire the usu- 
ally attained geometric achievement 
while definitely managing to surpass the 
control classes with scores of nearly two 
to one in reasoning achievement. In spite 
of the evidence at hand, however, what if 
anything is being done to improve the 
situation? Very little it seems. 

Many teachers have said with ample 
justification that our educational system 
is at least fifty years behind the times. 


Yet, enlightened professionals that we are, 


'“How Shall Geometry Be Taught?’, by 
M. Van Waynen, Mathematics Teacher, Feb- 
ruary 1944. 

2 “The Nature of Proof,’’ by Harold P. Faw- 
cett, The Thirteenth Yearbook, The National 
Council of Teachers of Mathematics. 

“Teaching Geometry to Cultivate 
ive Thinking, An Experimental Study 
1239 High School Pupils,’ by Gilbert Ulmer, 
Journal of Experimental Education, 8: 18-25. 


teflect- 


with 


it. Should we con- 
tinue teaching that 
little value for the greater majority of our 
pupils, or shall we teach a course from 


we do so little about 


geometry has so 


which everyone can profit no matter what 
his goal in life? The stimulus of the war 
cannot always be relied upon to keep our 
geometry enrolment up. But of greater 
importance, the time has come to give of 
our bounty to all. Geometry is the ideal 
vehicle for teaching the simple pattern of 
clear thinking and its application to the 
vital problems of everyday life. 
The contention of my first 
that transfer to other fields of thought can 
be made easily. Many are still not con- 


article was 


vinced. Perhaps another analysis of the 
thought processes used in geometry sup- 
plemented by actual examples of everyday 
application will help bring the disbelievers 
into the fold. Repetition is a powerful edu- 
cational tool! 

From the fact that the pupils who pass 
through our traditional geometry courses 
retain only the foggiest notions of the 
logical patterns which geometry so simply 
and obviously presents, one might deduce 
that the teachers of geometry are them- 
selves not aware of it or find it too much 
trouble to present. The second alternative 
is inconceivable because our schools were 
created supposedly for the purpose of 








} THE 


teaching our young citizens to think! 

the 
thought pattern presented by geometry. 
Note how out of our heritage of experience 
the 
glibly bandied about in an absolute sense. 
built our definitions. Rela- 
tionships are then noted by the observant 


Figure I pictures once again 


are born undefinable concepts so 


On these are 


person who later develops certain supposi- 
tions or assumptions. If interested enough 
that person could go a step further and 
attempt to prove his theories. He might 
do this 
through the experimental or 
method or as the 
through the inductive to the deductive 
method. Here he 
direct or direct methods, the direct method 


as the scientist generally does 
inductive 
mathematician does, 
avails himself of the in- 


admitting of two paths, the synthetic or 


MATHEMATICS 
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analytic. The whole chain so set up is oper 
to attack at vulnerable 
especially in the undefinables and assump- 


several spots, 


tions since they depend so much on our 
background and experience, where one can 
be so easily led astray. Hanging our whole 
framework of geometric reasoning onto 
the nebulous clouds of man’s experience 
should serve to remind all that the ab- 
solute verity of our conclusions may al 
ways be questioned but that the reasoning 
applied in deriving them can be quite 
sound. 

Little this 
paper regarding undefinables and defini 


reference will be made in 


tions. However, it must again be empha 


sized that non-science teachers are not all 


aware of the mea® tng of definition as used 


by the scientist and mathematician. A 


i en eee ee 
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PLATE I. Experience of man. 
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WHAT KIND OF 
pupil once defined ‘energy’ as ‘the power 
to do work’. His physics teacher promptly 
marked him wrong; his [¢nglish teacher, 
to whom the pupil appealed the following 
day, assured him the statement was cor- 
rect. Some geometry teacher had not made 
the proper impression in bet ween. Some of 
you will remember the story of the young 
western lawyer who fell in with a group ot 
big citv “intellectuals” who were talking 
fast and furious about Russia, “the pro- 
“the “the 

Party lawyer 


bourgeoisie’ and 
Line.”” The 
Then he 


kind of lan- 


letariat,”’ 
Communist 
listened attentively. drawled: 


“Gentlemen, this is a new 
guage. Out where Lcome from the “party 
line’? means a rural telephone line with ten 
to twenty subseribers.”’ Yes, geometry can 
be fun! 

excellent way by which 
make their pupils super- 


conscious of hidden assumptions. Many an 


There is an 


teachers can 


argument can be settled by noting how 
absurd and fallacious underlying assump- 
tions ean be. The device that can be used 
here to the great delight of one’s class is 
the study of propaganda. Such a study is 
not as out of place here as some might 


think. For an outline one can use the 
pamphlet published by The Institute for 
Propaganda Analysis, Monthly Letter, 


Vol. I, No. 2, a short treatise giving the 
definitions and illustrations for seven 
easily recognized devices of propaganda, 
namely: 

1. Name Calling 

2 Plain Folks 

3. Glittering Generalities 

t. Transfer 

5. Card Stacking 

6. Band Wagon 

7. Testimonial 


kixamples of simple propaganda can 
most readily be found in our magazine ad- 
vertisements. Our advertising agencies are 
very aware of all the tricks of propaganda 
and apparently consider their use legiti- 
mate. Certainly the teaching profession 
should not fear debunking a few tobacco 
and liquor ads. A great deal of satisfaction 
can be derived from trying to get pupils 
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to justify the smoking of a cigaret when 
such an illustrious hero as Hank Greenberg 
can be enmeshed in such folly as follows: 


Greenberg Strikes Out 


On page 23 of the April 15 issue of the Detroit 
News was this ad: 


HANK GREENBERG GOES ALL 
OUT FOR RALEIGHS 

“There’s no hocus-pocus about it!’ says 
Hank Greenberg, baseball’s home-run_ star. 
“I’ve read the reports and Medical Science has 
proved you can’t beat Raleighs for less nicotine 

less throat irritants . . . all-round safer smok- 
ing! I recommend Raleighs to all my friends 
Raleighs are right!” 

On page 17 of the same issue is this interview 
with Hank Greenberg: 

“T feel fine now—better than I have for some 
time,’’ said Greenberg. ‘‘The doctors said [ had 
a stomach disorder and I’m giving up cigarettes 
and coffee. I never was much of a smoker any- 
way. I’m sleeping better now and I feel much 
better.” 

Contributed by Mark Brandewiede* 


Obviously card stacking devices such as 
these serve to point out that we cannot ac- 
cept the assumption that our athletes, 
ete. are reliable 


movie crooners, 


people. True, the assumption made here 


stars, 


that we cannot rely on what is said in ads 
is a generalization derived on inductive 
reasoning. But the examples of this type 
of propaganda are so numerous that the 
assumption made can be considered to 
have a high degree of validity. Perhaps 
less evil is done when recommendations 
are made for breakfast foods, ete. but one 
could say the same thing for tobacco and 
liquor. There are those who might recom- 
mend narcotics. 

In the criticism to a beer ad one pupil 
wrote: 

In this beer advertisement quite a fuss is 
made over America, and what a fine place it is, 
but not much is said about the beer that they are 
trying to sell. It speaks of our ‘‘fore fathers” 
and “natural resources,” of ‘‘comforts and con- 
veniences,” and of “the spirit of American 
pioneers,’’ but what has all of this to do with 
the sale of beer? Such things are put in adver- 
tisements not to make the reader go right out 
to buy the product, but to put him in a good 
frame of mind for the sales talk. What they say 
about America is all very true, and most of the 


8 Readers Digest, July 1946: 56. 
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people that read this advertisement will agree 
with what it says. After reading the first part of 
the advertisement, without thinking, the reader 
will assume the advertisement’s truthfulness in 
the first part will be carried over to the remain- 
ing part. This may or may not be the case. 

At the bottom of the page a statement is 
made that is supposed to cenvince you that their 
beer is the best beer that you can buy. They say, 
“Drink ... for five days, and on the sixth day 
try to drink sweet beer. It assumes that it is the 
only beer that is not sweet. This statement does 
not take into consideration that if a person is 
drinking a sweet beer it will be just as hard to 
as it would be to change from 
...to a sweet beer. The advertisement does 
not, therefore, expect the reader to make the test. 

This, as beer advertisements go, is a fairly 
good one, for it does not make any absolutely 
untrue statements, as is done in some of the 
other beer advertisements. It does not, however, 
give any reasons why you should buy their beer, 
and it does not attempt to show why... is 
better than other beers. Almost all advertise- 
ments of this type make very general statements 
with a lot of omitted assumptions and flowery 
sentences. They give no facts. They rely on the 
prospective buyer to read the ad without think- 
ing much about it and taking all he reads for 
granted. 


change to... 


student brought in two ads in 
rather famous aviator had en- 
dorsed two brands of cigarettes. This 
aviator had the good sense to put them in 
separate magazines. This subject could be 
pursued further with great gusto, but the 
following bit of humor ought to cinch the 


(one 


which a 


argument. 

“To what do you attribute your long life?”’ 
the newspaper reporter asked the centenarian. 

“T don’t rightly know yet,” replied the old- 
timer puffing lazily on his pipe. ‘I’m still dicker- 
ing with two breakfast-food companies.” 

Capper’s Weekly‘ 

(eometry teachers have spent too little 
time on inductive reasoning. This seems 
unfair since all geometric theorems were 
through the experi- 
would also assist the 


derived 
mental method. It 
science teachers immensely if a little prep- 
aration in this type of thinking could be 
given in the mathematics classes. Besides 
this, and of the most importance to the 
mathematics teacher, is that a sound 
knowledge of inductive reasoning and its 
weaknesses builds a greater appreciation 
for the deductive. 


originally 


‘Quoted in “Life in These U.S.” by Mrs. 
Edwin R. Ewers, Readers Digest O.’46: 108. 


One of the best examples of this is to be 
found in one of Al Capp’s cartoons. This 
cartoon shows the secret headquarters of 
the spy system of a foreign power sending 
out two spies to get detailed information 
about the life and habits of the American 
people. Their report will determine, 
whether or not this foreign power will de- 
clare war on the U.S. or maintain peace. 
In the lair of the Yokums they encounter 
old ladies with Herculean strength capable 
of most any feat and fabulous gorilla-like 
characters such as Earthquake MeGoon. 
One of the operatives manages to return 
with his report, although very much the 
worse for wear. On his one visit to what 
he thinks is a typical American community 
he concludes that an encounter with an 
American army composed of American old 
ladies and Earthquake MeGoons would 
lead to national suicide for his country. 
This type of material is very popular with 
most young people taking geometry. 

In the November 2, 1947 issue of Time 
in the section on Education we find: 

Quis Custodiet ... ? 

It was the teachers’ turn to be tested. In 
Denver, the Rocky Mountain News asked about 
100 Colorado public elementary and _high- 
school teachers such questions as who killed 


Lincoln? What was the Monroe Doctrine? The 
average grade: 67 (below passing) 
Some believed that Aaron Burr assassinated 
Lincoln, that George Washington wrote the 
Declaration of Independence, and that the Civil 
War lasted ten years. Toughest question: Who 
Married Pocahontas? Most teachers said John 
Smith. Correct answer: John Rolfe.® 


teachers 


In the December 8, 1947 issue we find: 


De Custodibus 
Sir: 

I wish to give you the facts in regard to a 
story which you carried in Nov. 3 issue of Time, 
under the heading ‘‘Quis Custodiet?”’ 

The story, based upon an Associated Press 
release from Denver, stated that 100 Colorado 
public elementary and high-school teachers had 
been given a history test in Denver by the 
Rocky Mountain News, and that the average 
grade was 67. 

The facts are that four teachers were given 
the test .... One of the four made a score of 20, 
the average for the four was a grade of 67, 
which would mean that the other three made 
an average grade of 83. So you see 9000 Colorado 


5 Courtesy of Time, Copyright Time, Inc., 
1947. 


I; 
this 
gene 
som 
in t 

] 
men 
mak: 


for is 


son } 
T 
dist 
mus 
Our ¢ 
that 
that 
ever 
here 
art 
com 
ever: 
tion 
Ni 
pose 
may 
othe: 
heret 
It is 
heret 
othe 
some 
appe 
confi 
beyo 
£O Wi 
Th 
verse 
can b 


fail te 


¢ ¢ 
right ’ 
7h 





s to be 
;. This 
ters of 
ending 
nation 


erican 
rmine, 
vill de- 
peace. 
ounter 
apable 
la-like 
‘Goon. 
return 
ch the 
. what 
nunity 
ith an 
an old 
would 
untry. 
r with 


Time 


ted. In 
1 about 

high- 
» killed 
e? The 
ussing) 
sinated 
tte the 
1e Civil 
1: Who 
d John 


e find: 


rd to a 
f Time, 


1 Press 
jlorado 
ers had 
by the 
verage 


» given 
> of 20, 
of 67, 
» made 
ylorado 


, Inc., 


WHAT KIND OF 


teachers were being judged as to their knowledge 
ol history on the basis of a low seore by one 
teacher. 

Since the erroneous story as released by the 
Associated Press was carried in your columns, it 
teachers and 


seems only fair to Colorado 


teachers in general that you carry this correction 
is released by us. 
Ward B. Kimball 
Director of Publications and Publicity 
Colorado Education Assn. 
Denver.® 

Is any comment necessary? Examples of 
this kind abound because this is how we 
generally derive our conclusions. Let us do 
something about it. Again let us indulge 
in the facetious. 

Ifa man makes a stupid mistake, the other 
men say: “What a fool that man is.”’ If a woman 
makes a stupid mistake, the men say: “What 
fools women are!’’—Quoted by H. C. L. Jack- 
son in Detroit News.? 


There are many of us who are genuinely 
disturbed over the fact that ultra-modern 
music (not primitive jazz) rather grates on 
our ears. Modern composers seem to think 
that their musie is quite listenable and 
that it can be enjoyed. They tell us that 
every Composer of note Was considered a 
heretic in his day, and that no progress in 

rt has ever been made without over- 
coming extreme opposition, implying that 
every composer who meets with opposi- 
tion Is necessarily great. 

Now we know that every modern com- 
poser will not be judged great; but some 
may. Beethoven, Wagner, Debussy, and 
others who were once considered arch- 
heretics, certainly proved their greatness. 
still that the seemingly 


heretical and 


it is 


possible 
theories of Schoenberg 
others, will be similarly aecepted by all 
someday in the future. We do not want to 
appear unappreciative; we are left badly 
confused. After all there may be a limit 
beyond which musical distortions cannot 
go without protest from the ear. 

The foregoing shows how easily the con- 
verses of generally accepted statements 
can be clothed with authority. Some even 
fail to recognize the fact that the theorem 

® Courtesy of Mr. Kimball and Time, Copy- 


right Time, Ine., 1947. 
” Readers Digest, Au.’46: 26. 
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in this case is based on rather weak in- 


duction. Were all great Composers mar- 


tyrs? 

Kixamples of indirect reasoning are com- 
mon, perhaps too common, to be bothered 
with here. Did you by any chance read the 
short note on Russia in Time July 29, 1946 
quoted below. 

On to Odessa 


Last week the Moscow censor passed a re- 
port that Marshal Georgi Zhukov, head of all 
Soviet land forces, had been assigned to com- 
mand the Odessa military district. It was as 
though Ike Eisenhower had been sent back to 
San Antonio. The Soviet press did not mention 
the move, but the world outside erupted with 
rumors: 

Was it part of Russia’s war of nerves on 
Turkey? In 1940 Zhukov led the troops that took 
over Bessarabia and northern Bukovina from 
Rumania. Odessa is the military district nearest 
the Dardanelles. 

Was the Communist Party ‘‘disciplining’”’ the 
Red Army—the one power in Russia that might 
conceivably replace it? That seemed unlikely. 
Last week Red Star and Red Fleet, official or- 
gans of the Soviet Army and Navy, began a 
campaign to strengthen the Communist Party 
organization in the armed Red Star 
ealled for improvement in the Army’s “weak 
and timid’’ propaganda discussions, and said 
that to ‘‘guarantee our state interests” the Party 
must reach thousands of officers who lack ‘‘seri- 


forces. 


ous political education.” 

Did Stalin, like all dictators, believe in peri- 
odic “changing of the guard?’’ One Russian 
smiled, shrugged, quoted the aria in Tchaikov- 
sky’s Queen of Spades: “Today it is I, tomorrow, 
you... Pc 

Had Zhukov, whose broad bosom jangles from 
threat to waist with Soviet and Allied medals, 
been teo friendly with the U.S. and British gen- 
erals while he was in Berlin? 

Whatever the reason for the shift, it seemed 
a good guess that with the war over, Russia 
wants her military leaders to take more and 
more of a back seat and mingle less and less with 
outsiders. From Washington last week came a 
significant story. When General Walter Bedell 
Smith, who had established close cordial con- 
tacts with many a Soviet brasshat in Berlin. 
reached Moscow as U.S. ambassador last Spring, 
he invited seven of them (including Zhukov) to 
dinner at the Embassy. Only one (not Zhukov) 
came. 


As teachers of Mathematics we do not 
go into the political aspects of such articles 
as quoted above, but we can recognize the 
reasoning for what it is and pass judge- 


8 Courtesy of Time, Copyright Time, Inc., 
1946. 
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ment on its potency. Did you read the Please recall your consternation when you sti 
article from the London Economist quoted could not at first follow the new presenta- for 
in Time July 15, 1946 on “The Carrotand tion of geometry made by Birkoff and to 

the Stick” based on the premise that Beatley in their new Basic Geometry. It 
economic activity is goaded on either by was not so easy at first to assimilate be- Ca 
“incentive” or by the “stick” of economic cause we had gotten ourselves into a rut. De 
or dictatorial compulsions? It is worth Excellent examples of deduction on the vo 

reading even though fallacies will be found High school level can be found here and 

in this example of indirect reasoning. there in our literature. “The Broken 
The piece de resistance of our geometry, Window Fallacy”? condensed from ‘Keo- -_ 
even if the most difficult, is deduction. nomics in One Lesson” by Henry Hazlitt poli 
Here our path is strewn with endless in the Readers Digest, July 1946 is inter- ye + 
frustration. But need it be as formidable — resting as well as instructive and as de- pass 
as it seems? First examine Figures II and ductive as it can be. The economic impli- Imy 
III to see how the skeleton of Figure I is cation of a broken window is expertly and a 
given flesh and blood in geometry and in clearly traced from beginning to end. You wn 
economics. Perhaps geometry will seem will not only be teaching some geometry, — 
anc 


the easier of the two to you because of but you will be teaching some much 
needed economics as well. One should not 


gres 


your experience with it; the other is just 


as easy if teaching for transfer is made a neglect the moral side of the question ose 

; is : , ha ors 

habit. The first few tries are the hardest! either. If our young people were made to “es 
Lf 
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Theorea 

CONVERSES (to be proved) 

If two lines cut by a 
transversal form#Alt. 
interiorZs, the lines 
are parallel. 
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CONCLUSION 
Two lines are parallel when they form 
equal alternate interior angles 
with a transversal. 


Pate II. Geometry—Experience and background. 
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WHAT KIND OF GEOMETRY SHALL WE TEACH? i) 


stop and consider the consequences of one 
foolhardy act, they might not be so prone 
to commit them. 

The following is a more simple example. 
Can you see the deductive pattern set by 
the following? Could 


Dean Acheson in 


your pupils? 
Breaking the Circle 


Congress was increasingly critical of foreign 
made without 
politico-economic situation in 
rapidly getting worse. Caught as usual between 
criticism and circumstances, the State Depart- 
ment last week announced that the Export- 
Import Bank had lent Greece $25 million. At 
the same time, the State Department told the 
Greek Government to pull up its socks; the 
loan would do no good if Greece did not take 


loans advance assurances; the 


Cireece was 


vigorous steps to revive industry, cut expenses 
ind control inflation. 

Asked how he would justify the loan to Con- 
Acting Secretary of State Dean Acheson 
patientiy explained about the cart and the 
horse: Greece could not stabilize unless she got 
the money, and reform without stability was 


Tress 
Rie ’ 


impossible. The U.S. hope: with the Greek 
economy improved, elections could be success- 
fully held, which in turn should ease the tense 
Greek political situation and contribute to re- 
covery.® 


When 


analyze complex situations, one is amazed 


reading articles purporting to 
at the amount of application one versed in 
the simple logic of geometry will auto- 
matically make. As an example of such 
application let us briefly review the article 
“World Gamble” 
ness section of Time, January 12, 1948. 


contained in the Busi- 


This article can be considered to be a 
sane, critical analysis of 1947 economic 
conditions in the U.S., since those who 
wrote it are men highly trained and ex- 
perienced in their field. One can read it 
expecting a fairly unbiased presentation 


based on established economic theory. 


’ Courtesy of Time, Copyright Time, Ine., 
Jan. 21, 1946, p. 24. 
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CONVERSES 








A farmer exchanges his goods for 
other people's goods. Therefore 
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PROBABLE THEOREMS 
DEMAND of A's goods 
equal the supply. 
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INDIRECT 


REASONING SYNTHETIC 











CONCLUSION 


DEDUCTION ; t 
1. A's product is a,;demand for 
-——- enother & product. 
- £-A'@ product 4s 4 mgans of buy- 
ing another product. 
3, A's product is exchanged 
for another product. 
Total demand by A's product 
equals the supply. 


ANALYTIC 





Total demand of A's product will equal the 
supply available for exchange. 





Puate III. Economics background. (First chapter of text devoted to this.) 








10 THE MATHEMATICS 


Too, no topic could be of more importance 
to the well being of our nation than that 
dealing with its economic problems. A 
good many of us must have read this 
article or articles like it. 

Fortunately the authors of ‘World 
Gamble” point out or imply their facts 
and assumptions rather clearly. This is 
normally not the case. Readers usually 
have to put in a good deal of effort to find 
such information. The article purports to 
show that inflation would have been on its 
way out in 1947 if it had not been for the 
fallacious assumption that we could cure 
our economic ills by isolating our inflation 
from that of the The Marshall 
Plan brought forcibly to mind that this 
assumption could not be accepted. Sec- 
retary of State George Marshall was in 


world. 


effect the cause of the change in business 
thinking which kept prices from coming 
down. 

The article transposed to the synthetic 
theorem our geometry 
texts might be written as shown below. 
An extra column has been added to con- 


tain supporting evidence quoted from the 


presentation of 


article itself!® and comments that might be 
made by the reader of the article. 


Theore ms:° 

(1) Because all controls were thrown off 
U.S. industry, the inflation existing at the 
beginning of 1947 was stopped by April 
1947. 

(2) Because the 
nations continued at a high peak, inflation 
still existed at the end of 1947. 


demand of foreign 


Given: 

(1) The cost of living went up from 
153.3 to 166 during 1947 (1941 figure: 
105.2). 

(2) In throwing off all controls the U.S. 
had bet that industry could pour out 
enough good to lick the war time inflation. 

(3) In terms of items turned out 1947’s 


10 Courtesy of Time, Copyright Time, Inc., 
1948 


TEACHER 


industrial was 23° above 
1946’s surprising total. 
(4) In April came the first wind of what 


Storm. «. . 


production 


seemed to be the recession 
U.S. production slid from the postwar high 
of 190 to 87. Industrial employment went 
down. which had 
reached a postwar peak of 149.5 began to 
slide. . . . Soft 
The big four rr 
also were prices of soap, radio sets, furni- 


Commodity prices, 
goods sales slumped... . 
) cut tire prices. Cut 


ture, paints. 

(5) At summer’s end business began to 
build up their inventories. The drop in 
prices, such as it was, had not lasted long 
or gone far. 

(6) The U. 
50% of the known industrial production of 
the world compared with 30°) before the 


S. alone turned out well over 


war. 
(7) The (Marshall) Plan that 


the export boom was not going to collapse: 


meant 


foreign nations were going to get the cash 
to keep the boom going. 

(8) For the 15 billion in U.S. 
most one eleventh of the U.S. total sales 
the world exported to the U.S. only 5 


goods al- 
7 
billion. ... 

(9) At summer’s end, business men be- 
gan to build up their inventories. The drop 
in prices had not lasted long or gone far. 

. So the U.S. paid for its first try at 
bailing out the world with higher prices 
all around. 

(10) They helped pull up the wholesale 
commodity price index (1926 average: 100 
from 141.5 to 163 in a year. ...So the 
U.S. had its first $2.95 a bushel cash corn 
in its history; its first $3.00 wheat in 27 
years. 

The authors of this article go on to pre- 
dict that E.P.R. would not increase over- 
all U.S. exports even though the U.S. was 
handing out the cash to other nations to 
pay for the exports—thus would not in- 
crease inflation. A critical examination of 
the facts presented and the manner in 
which they are linked together to support 
this prediction provides another interest- 
ing exercise. 
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WHAT 


Comprehensive work in all phases of 
logical thinking is provided through such 
tests as the “Interpretation of Data’ tests might well 
printed by the 


\ssociation. Their tests in the “Applica- 


Progressive Eqdueation 


tion of Certain Principles of Logical 


Proof 


Ste ps 


(Def.) Inflation is an undue 


rise in the cost of living 


1. There was inflation at begin- 


ning of 1947. 


» Controls on were Given (2 


thrown off. 


Industry 


3. U.S. production rose An assumption. If an industry 

fettered with governmental 

controls is freed ol such con- 

trols, production will rise. 

{. Prices of goods rose. Given (1 

The inflation was cured (by ({n assumption. If the supply 

April - is made to ¢ qual or exceed the 
demand and if prices rise, in- 

will cease. 


flatior 


1. However, at the end of 1947 | Given (5 
aptly 
proved above was no longer 
true. Why? The chain was 
weak. Where? The supply 
had not met the demand or 
the price rise had not taken 


( {T¢ Ct. 


the conclusion so 


2. The rest of the world did not | Given (6) and (8 

produce its share of goods in 

the world’s economy. 

Money was or seemed avail- | Given (7). 
able to buy goods. 

1, European production re- | Given (8). 

mained below normal. 


An assumption: If a nation 
does not produce up to its nor- 
mal capacity and has ample 
funds provided, it will buy 
what it needs by buying from 
a foreign power. 


«. The demand for goods from 
foreign countries remained 
high or even increased. 


| 


| 


6. Inflation continued. 


Given (10). 


KIND OF GEOMETRY SHALL 


be shown 


also very practical and interesting 


WE TEACH? 1] 


Thinking” are also excellent. If time would 
permit, some pupil work along this line 


here. These exer- 


cises are not only highly instructive but 


-much 


more than geometry can be to most pupils. 


kvidence and Comments 


(1) Article states: “In- 
flation is an excess of demand 
over supply. This is an assump- 
tion; not a definition. Perhaps 
this is so elementary we should 
overlook it. 


Given: 


Were all controls thrown off? 


Farm subsidies could not be 
thrown off for several years. 
Probably monopolistic 
controls continued to exist un- 


some 
checked. 
Backed 


Implicit in: Given (2). 
up by: Given (3). 


Assumption implicit in: Infla- 
tion is an excess of demand 
over supply and one way in 
which the two can be brought 
into balance is by such a rise in 
prices that the available supply 
absorbs the demand... . Also 
to: Part of the drop was due to 
the increase in production 
which tended to satisfy demand 
and part to the rise in prices. 
Backed up by: Given (4 


Evidence, of course, is lacking 
due to the fact that the Mar- 
shall Plan had not actually 
been enacted. However, it did 


affect U.S. merchants and man- 


ufacturers profoundly. Given 


(9). 











Meaningful Division* 


By RouuaNnpD R. Smita 


Coordinator of Mathematics, Springfield, Mass. 


READINESS for number concepts and 
number relationships is not so much a 
matter of chronological age as it is of ex- 
perience. Of course, the pupil of the fourth 
or fifth grade can be taught division when 
it would be impossible to do this with the 
average first grade pupil. But it is not his 
age that makes this possible so much as it 
is the fact that having lived longer he has 
had time to gain greater experience with 
numbers. If we could blot out all the num- 
ber experiences of a ten or eleven year old 
child, the chances are that he would not 
be more ready for division than his 
younger brother. 

We must think in terms of providing ex- 
perience. The kindergartern and the first 
grade teachers have to develop many ideas 
before they can present the fact that 3 
plus 4 is 7. They have to look ahead three 
or four months, often longer, to the end 
goal they have in mind. You should never 
lose sight of the general principle involved 
in this situation. For example, instead of 
saying to yourself in the fourth grade, 
“Today I shall show my pupils how to do 
division,” ask rather, ““‘What experiences 
must I provide for my pupils before they 
can understand what I shall show them 
about division.” 

An older psychology warned us to teach 
every process in precisely the way it will 
be used. This psychology led to many of the 
difficuities we have in teaching arithmetic 
today. Refined methods were taught from 
the beginning. Pupils were told, “This is 
the way to do it,” and then were drilled on 
the process until they mastered it tem- 
porarily. This kind of teaching required 
no great show of intelligence or initiative 
on the part of the teacher. Elementary 
matter and 


knowledge of the subject 


* Read at the Annual Meeting of the Na- 
tional Council of Teachers of Mathematics at 
Baltimore, Md., April 1, 1949. 


patience in drudgery sufficed. From this 


kind of teaching came the all too prev- 
thought, “Anybody can 


A psychology that is much 


alent teach 
arithmetic.” 
more acceptable to discerning teachers 
tells us that we must look ahead to what 
we desire our pupils to know and then pro- 
vide carefully graded experiences leading 
the pupils from the point where they are 
to the point where we wish them to be. 
When the teaching of arithmetic is looked 
upon from this point of view, we see why 
the leaders in mathematical education in- 
sist that good work cannot be done unless 
teachers are willing to give the process of 
development the keenest kind of analysis. 
The preceding paragraphs are a_pre- 
amble to a discussion of the development 
of division with children in the first five 
grades. The teaching of division is often 
mechanical without much meaning behind 
it. An attempt has been made here to give 
the pupils a picture of division as a general 
concept and not as a series of steps to be 
memorized and to be changed in this de- 
tail and that for various types of division. 
It is always better to give pupils a large 
idea into which they ean fit varying de- 
tails than it is to give separate examples 
calling for mastery of the varying details 
in isolation. Before discussing this de- 
velopment, however, consider for just a 
minute the essential nature of division. 


\ Discussion oF DIvIsIon 
(For the teacher, not the pupils) 

Division is a series of subtractions just 
as a multiplication is a series of additions. 
In multiplication we have equal addends; 
in division we have, shall we say, equal 
subtractees. 17 divided by 3 is 5 with a 
remainder 2. As subtraction, it looks like 
the example on the next page. It is im- 
portant to know that subtracting 3 five 
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MEANINGFUL DIVISION 13 


times in succession gives the same re- 
mainder as subtracting 5X3 all at once 
Also shown at the right.) 

These ideas are important in the under- 
standing of division. Suppose I wish to 
divide 4926 by 24. I can easily see that 24 


ean be subtracted from 4926 

one hundred times. I can do it ‘7 2 
by subtracting 24 one hun- 3 15 
dred times in succession or | 14 y) 
can subtract 10024. (Note 3 
that there is no problem as to 7 
where the 1 of the 100 should ee 

go in the quotient. It is 1 in ~ 
hundreds’ place.) I have a re- . 
mainder of 2526 and that is = 

the number with which I am ° 

now concerned. (See the ex- 3 
amples below.) I see that 24 2 


subtracted 100 times 

100 X24 again and the 
remainder is 126. I now see that 24 will 
The remainder is small 


can be 


more. I subtract 


not go 10 times. 
enough so that, if I wished, I could take 
out one 24 at a time. Instead of that, 
being a mature person, I shall subtract it 
5 times I shall subtract 
524. We have now subtracted our di- 
visor 100 plus 100 plus 5 or 205 times and 
(Note that the zero in 
the quotient gives no difficulty.) 


at once; that is, 


the remainder is 6. 


l. LOO 2 LOO a. 205 
24)4926 100 5 
2400 244926 160 
2526, 2400 100 
2526 24)4926 

2400 2400 

126 2521; 

2400 

~ 126 

120 

_— 


This is the essence of division. Carefully 
developed, these ideas can be understood 
by elementary school pupils. The rest of 
this paper deals with the necessary de- 
velopment. 


First AND SECOND GRADES 


In the first and second grades “you 
should utilize the children’s present in- 
terest to lay the foundation for meanings 
and skills that are essential to meet later 
needs.” The teacher should be able and 
always alert to’ recognize the arithmetic 
problems inherent in pupils’ experiences. 
She can help pupils solve their immediate 
problems by using objects, pictures, dia- 
grams, or other meaningful symbols to 

represent the number aspects of the situa- 
tions giving rise to the problems. She does 
more, however, than solve the immediate 
problem. She uses the problem to help 
pupils understand the essential ideas in it, 
to let them hear the language that should 
be associated with it, and, by bringing in 
other similar problems, she generalizes the 
arithmetic relationships. 

Of course, you will not teach formal 
division in the first or the second grade. 
But it is quite likely that the class may 
run into a problem where they would like 
to know how many 3’s there are in 17. 
“How many tables are needed for 17 
children if 3 are to sit at each table,” 
could be such a problem. What should you 
as a teacher do in such a situation? “You 
can use the situation to help pupils under- 
stand the meaning of division.’”? 

The number of 3’s in 17 can be found by 
using pictures as shown below. 

000/000/0 00/0 00/0 00/0 0 
Pupils will see that there are five 3’s in 17 
and that 2 are left over. 

Pupils can count backwards from 17, 
writing the numbers, and mark off the 
threes. 17 16 15/14 13 12/11 10 9/8 7 6/5 
4 3/2 1. Again they will see there are five 
3’s in 17 and that 2 are left over. 

Pupils can count back from 17 on a num- 
ber chart and at the end of every three 
numbers make a mark. There will be five 
marks (/////) and there will still be two 
numbers to go. Note that the marking off 

1 Clark, Otis Hatton. Primary Arithmetic 
Through Experience, World Book Co., 1939, 


page 7. 
2 [bid., page 17. 








14 THE 


of the eireles and also the counting back- 
ward with the marking off of threes is a 
preliminary picture procedure leading to 
subtraction. 

In teaching for meanings, you do not 
stop with the one example, 3’s in 17. 
that 
method for any similar example, 5’s in 21, 


Pupils should learn they have a 


6’s in 19, or 4’s in 22. The important con- 
at first is, not that the pupils 
such 


sideration 
should 


questions, but that they should know how 


remember the answers to 


to find the answers. 
Tuorrp GRADI 


In the third grade a rood deal of your 


time will be taken with addition and sub- 
traction and the large number of problems 


You 


best to get automatic 


arising that call for these processes. 
will be doing youl 
response to the 100 basic facts in both. Do 
not forget. however, that you cannot push 
aside problems that will require multipli- 
eation and division. Some of these prob- 
will t} 


arise in the course of 
Your ¢lasses will run across others, 


lems natural 
events. 
because you planned it that Way. In or- 
der to deal suce ssfully with such prob- 
lems, your pupils should continue with the 
practice as suggested for grades 1 and 2. 

Here is a possible problem: Tickets for 
the class play are 8 cents a piece. How 
many tickets can I buy for half a dollar? 

Any one of the methods already men- 
tioned can be used for a solution. If you 
allow your pupils to use their own ini- 
worthwhile 


occurred 


tiative you may learn some 
methods that 


The problem can also be solved by means 


have not to you. 
of a table as below.? This is really a table 
of 8’s. 

After making this table, pupils can see 
that they can get 6 tickets but not 7. If 
they buy 6 tickets, they will get 2 cents 
change (2 cents will be left over). They 


No. of tickets l 


Total cost S¢ 16¢ 24¢ 32¢ 


to 
iw) 
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THKACHER 


should learn that the essential problem 
here is to find the p-imber of 8’s in 50. 

\s before, pupils should know that in 
the use of a table like this they have : 
method for solving all like problems. Note 


that division with a remainder is very 
little different from division without a 
remainder when these methods of ap- 


proach are used. 

As soon as pupils have learned to sub- 
tract, another method that comes a littl 
closer to the more orthodox method of di- 
Vision is to start with 50 and sub- 
tract 8’s in succession until 8 can dO 


no longer be subtracted. The pu- Sy 
pils see that there are six 8’s in 50 | 49 
and 2 are left over just as they Sy 
did by the other methods. (Inc1- 24 
. »—) 
dentally we have here an excel- Q 
s ' Sy 
lent procedure for practice in oF 
‘ . ‘ a) 
subtraction.) If there is any 
: : Sy 
question about the understand- 
. , Ss 
ing here, the method can be asso- 

; ; a g 
ciated with the drawing of circles V 
as suggested in the first two | 10 
grades. We have fifty circles and ov 
cut off 8 of them. Then we have 2 


12 circles left, and so on. These 


numbers check with the subtraction 
method we have just suggested. Note that 
although the form of division is not being 
used the essence of the method, subtract- 


ing until the number is exhausted, is pres- 


ent. 

The chances are your pupils __ 
will know at this time that 50.8 
3X8=24. They can therefore | 94 3 
buy three tickets atatimeand | 57 7 

: ; , ‘ 7A 5) i) 
the work will look like this. 7 
They are learning that it is — 


more efficient to subtract 3x8 
than to subtract 8 three times. 

Sometime along in the spring of this 
third-grade year you will want to become 
more formal with division by such num- 
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MEANINGFU 


bers as 5, 2, 3, and 4. You will probably 
introduce the symbolism such as 5)20 
or 4)23 and work for automatic response 
to the division facts. When you introduce 
this way of writing division it is important 
for pupils to realize that it is not some- 
thing new in concept but something new 
only in the way it is written and in the 
Associate the 


new work vou are doing with the previ- 


vocabulary used with it 


ously learned methods. For instance, take 
in example like 4)23 and do it by all the 
methods the pupils have been using up to 
the present. It ean be done more simply 
now because pupils know their tables of 
’s and can see at a glance there are five 
t’s but not six 4’s in 23. Do not present 
the division facts mechanically without 
understanding. Learning in advance of un- 
derstanding cannot be permanent. Basic 
fucts should in no case be learned before 
preliminary development of meaning. We 
do not want automatic response of facts 
faith. We 


sponse Ol facts that have been discovered. 


taken on want automatic re- 


lFouRTH GRADE 

We spend a great deal of time, probably 
more than it is worth, on division in the 
fourth, fifth, and sixth grades. Our meth- 
And 


they are mechanical, we have to divide our 


ods are quite mechanical. because 


examples into ease after case; one place 
divisors with one- and two-place quotients, 
final zero in the quotient, zeros between 
other digits in the quotient, dividing by 
a two figure number, correct placement of 
the first quotient figure, to mention only a 
few. The method suggested here, because 
it is fundamental will make unnecessary 
some of these subdivisions. Uneven and 


even divisions need not be considered 
separately. Carrying or not has little sig- 
Zero difficulties ean be 


largely to disappear. Proper placing of the 


nificance. made 
quotient figure is a meaningful procedure. 
Division by a two- or three-digit number 
is not greatly different from division by a 
one-digit number. What is more, there is a 
possibility of transfer of method from the 
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simpler examples to the more difficult 
ones. 
I was led to a different 


method because we spend too much time 


think about 
on division in the elementary school and 
because the results, although often good, 
may be completély meaningless. Granted 
that the methods I suggest are not as re- 
fined as the ones now used, I believe we 
have got away from the psychology which 
says, “Teach a process in the way it will 
be used.”’?’ We have learned that the effi- 
cient refined methods of the adult should 
come after a period of slower cruder pro- 
cesses that are more within the children’s 
experience. 

Work in division in the fourth grade 
often begins with such examples as 2)62 or 
3)189. Pupils learn how to do these exam- 
ples readily enough, but I have found they 
do not know what their answers mean. I 
should prefer to begin with some such ex- 
ample as, ‘How many 8’s are there in 67”’, 
assuming that pupils have not yet learned 
the table of 8’s. Write it this way, if you 
like, 8)67. I would tackle it in any way sug- 
gested by the pupils, drawing 67 circles 
and marking them off by 8’s or starting 
with 67 and subtracting 8’s in succession. 
will know 


They certainly 


that 3X8=24 so they can 9 9 
save time by subtracting 3 3] 
3X8 instead of subtracting 23 3 
8 three times in succession. 8)67 8 
(They can buy three tickets o4 

at a time, so to speak.) They — 

will then see that 8 will “go” 
three times more and then mse | 
two times. The work is | 19 
shown at the right. The quo- 16 | 
tient is 8 and the remainder 3 


is 3. Whether the pupils do 
any better estimating of the quotient fig- 
ure at this stage is immaterial. They are 
learning the essential process in division, 
subtracting from the dividend. They learn 
that if their estimate is too large, they 
must try again. If it is too small, all they 
have to do is to keep going. (Incidentally 
we allow this kind of thing in the reduction 








of fractions. 18/24, for instance may first 
be reduced to 9/12 and then the process 
continued. 

A sufficient number of examples on this 
level of difficulty should be given to insure 
understanding and then you might try 
“how many 19’s are there in 126?” You 
find out whether your pupils understand 
what they are being taught by giving them, 
not examples like you have been working 
with, but examples that are Just enough 
different to require transfer of ideas. 

I think now I would graduate to two- 
figure quotients with one figure divisors 
but I would not take it as a different case, 
merely as a further development of the 
same kind of process. There is very little 


that is new. Take 8)126, 
for example. The first ques- 5 F 
tion is, “Will 8 go ten 10 10 
times?” Note that multi- | ¢ 126 15 
plication by 10 is a pre- gn 
requisite.) The answer is — 
yes, so subtract 10X8. eG 
Again bring in the idea of 40 

6 


buying several tickets at 
explanation 
seems necessary.) Note that 
question where the 1 in the 10 should be 
placed. It goes in tens’ place. From there 


once, if an 
there is no 


on the work is not new. 


Probably by this time 
the pupils know the table 6 6 
of 8’s and so will subtract 10 10 
5X8 from the remainder 10 10 


46. If inste: ry d , TEN : 
16. If instead, they do the 6)157 26 
work piecemeal, who am I 60 


to care? A further step is 


seen in an example like “ | 
this: 6)157. The work at | — 
the right is self explana- nis 
tory. Note that it is not a = | 


new type of divsion. It fol- | 
lows the pattern; it is 

merely a bit more complex. After it has 
been done, there is no law to prevent the 
teacher from showing how the estimate 
could have been better. It would have been 
simpler to have subtracted 206. And to 
help with the estimate, note that 6 goes 
into 15 twice. 
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I now offer you another example of 


about the same level of diffi- 

culty. It has a zero in the quo- 20) 

tient but nothing new has to be 7)915 

taught. 1OX7 can be subtracted . ys 

three times or 307 can be sub- —— 
” 


tracted all at once. It is obvious 


that 
from the remainder. The zero remains as 


7 cannot be subtracted 
it is. 
For 3-figure quotients, the same pattern 


can be followed. Examples are given at the 


right. 
Take, for instance, 6)842. 

This time the question is, of 1() 
course, ‘Does 6 go 100 times?” 100 
Again there is NO question about 6)842 
the position ol the 1. It must go 600 
in hundreds’ place. Subtract 349 
1006. The remainder is 242. Ag 
The divisior 6 will not go 100 ~ = 


times again. It is obvious that 
it will go more than 10 times. 
Pupils ean now try 6 into 24 and subtract 
10 X6. Note that the zero difficulty again 
takes care of itself. 


Here is another example with 


another kind of zero difficulty: 7 
6)643. Does 6 go 100 times? Yes. 100 
Does it go 10 times in the re- Beg 
‘ a 2 ey 6)643 
mainder? No. It goes 7 times 600 
. . ry. — y 

with the remainder 1. The 7 = 
naturally goes in units’ place = 
leaving a zero in tens’ place. 42 
| 


When the divisor is contained 
in the dividend two, three, four, 
etc. hundred times, you can develop the 
ability to estimate as you did with the 


tens. 
FirrH GRADE 


In the fifth grade pupils are ready (i! 
not before) for division with divisors ol 
two or more digits. Even so it is not ad- 
visable to begin the new work before find- 
ing out how much of the development 
given in previous years has become a part 
of the pupils’ mental equipment. Two 
general principles must be clear. (1) Divi- 
sion is a short way of making repeated 
subtractions with equal “subtractees,” 
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and (2) subtracting aXb gives the same 
remainder as subtracting 6 in succession a 
times. Do not hesitate to spend a little 
time drawing pictures. For example, di- 
vide 28 by 3 by drawing 28 circles and 
marking them off by 3’s. Take the same 
example and subtract 3 as many times as 
possible. Then note that subtracting 9X3 
is easier than subtracting 3 nine times and 


that the remainder is the same. Then go 


on for a brief time to larger numbers di- 
vided by a single digit following sugges- 


tions already made. “Does it go 1OOtimes?”’ 
“Does it go 10 times?” you will remember 
are the key questions. 

As soon sure of this back- 
ground, you can go on to an example like 
32)129. Give the example without expla- 


nation and see how your pupils do it. You 


as you are 


can expect it to be done by various meth- 
to the finest. Then 


discuss the example. You can subtract 32 


ods from the crudest 


four times in succession and have a re- 
mainder 1. Perhaps you would rather take 
it away twice and then twice again. It is 
obvious that the simplest way is to take 
32 away four times at once; that is, sub- 
tract 4X32. In whatever way it is done, 
the result is 4 with remainder 1 and this 
that 
times with 1 left over. 

Without being told, the chances are that 
pupils will realize that they cannot sub- 
tract 6X32 or 5X32. If they do need a dis- 
Multiplication 
will show in each of these two cases that 


means 32 is contained in 129 four 


cussion, be sure to give it. 


the product is too large. 

Practice with several examples of about 
this same difficulty. 

At some time while these examples are 
being done, when you are sure that the 
meaning is clear, throw in the suggestion 
and keep throwing it in until it takes) 
that there is an easy way to make an esti- 
mate of the quotient figure. But Just to 
show the pupils that they can never be to 
sure of their estimate give this one before 
too long: 28)152. The only thing to do 
when the estimate is too large is to back 
up a bit. If you think your class can stand 
it, mention the fact that 28 is nearer 30 
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than to 20 and it would be better to try 3’s 
into 15 than 2’s into 15, 

It is now time to go on to two- and three- 
figure quotients. The pattern already sug- 
gested for the same thing with one-figure 
divisors can be used here. As a matter of 
fact the procedure is so much the same 
that the things I say will sound like mere 
repetition. Try an example like 


21)324 without giving any 5 
help. It is likely that many of if 


your pupils will get the correct 21)324 
, — ) 0) he 
that the 


quot ient, show ing 


210 
process as a general procedure 
has been understood. Pupils 114 
should ask first, “Does 21 go 105 
10 times?” (You will need to 9 


practice multiplying by 10 and 
100 again.) Since the answer is “ves,” sub- 
tract 10X21 and get a remainder 114. In 
placing the 10 in the quotient, the 1 of the 
10 should, of course, go above the 2 be- 
cause it must be in tens’ place. 

We have now subtracted 21 ten times 
(10X21 
not go 10 times more. Try ‘2’s into 11” 


and we see that the divisor will 


and take 5 as a possible quotient figure. 
Subtract 5X21. Note that in all 15x21 
has been subtracted. The quotient is 15 
and the remainder is 9. Pupils should be 
led to form the habit of asking, “Does it 
go 10 times?” and in the larger numbers, 
“Does it go 100 times?” This is very im- 
portant. 
Note the example at the 


right: 23)489. Does 23 go 1 
ten times? Yes. Subtract 10 10 
10X23 and get a remain- 10 10 
der 259. W ill 23 go ten 23) 489 21 
times more? Yes. Subtract 230) 
230 again and get 29. You : 

259 
can now subtract 23 once 939 
more. You have sub- ese 
tracted 23 twenty one 29 
times and the remainder _23 
is §. It is not difficult to 6 
show pupils how much — — 
easier it would have been to subtract 


20 X23 than to subtract 1023 twice. Do 
not make this suggestion too soon. Let pu- 
pils do several examples the long way. It is 
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likely that some of the pupils will suggest 
the shorter Way without your help. 

It is time now, of course, to practice on 
division examples in order to establish 
correct thinking and skill. Transition to 
examples like 32)3692 where there are 
three figures in the quotient should be 
easy. The key question is “Does 32 go 100 
times?”’ 

Note again that so-called zero difficul- 
ties take care of themselves. This is shown 


in the examples that follow. 


10 6 

24) 246 200 
240 24)4961 
i. 1800 
161 

144 

17 


Such refinements as come in naturally 


may be made at any time but pupils 
should never lose sight of the fact that the 
essential part of division is the subtracting. 
“How many times is 24 contained in 
1926?” 
many times 24 can be 
1961. 


is answered by finding out how 


subtracted from 


I have suggested this method as much 
more meaningful and less mechanical than 
the time-honored method. Teachers who 
have not tried it and have not thought 
about it carefully will say that it is con- 
fusing. It cannot be done well without the 
cooperation of teachers all along the line. 
lor a fifth grade teacher to attempt it in 
its entirety when her pupils have had a 
year or two of the older method could be 
confusing. Even so I have seen a fifth 
grade teacher make use of some of the ele- 
ments of this discussion to advantage 
while leading quickly to the refined type of 
division. You, as an individual teacher, 
can profit by getting the point of view | 
have tried to give even though it takes a 
change from the early grades to follow the 
method entirely as I have described it. In 
leads 


stages to the 


spite of its crude beginnings it 


through understandable 
more refined methods used by adults. I 
doubt if I would try to teach the method 
of long division as we know it now until 
pupils are ready for division with deci- 
mals. I would not care much if some of the 
pupils persisted in the less efficient meth- 


ods even then. 





A Puzzle 


By Frank Hawthorne, Hofstra College, Hempstead, New York. All admissions to a 


certain basketball game were 50 cents. The mathematics teacher, who also sold tickets 


to games, provided himself with a quantity of half dollars, four dollar bills, a couple of 


fives and a ten. He was not able to make change for the first man who wanted to buy a 


ticket. Why not? 


(Answer: The man offered a quarter and three dimes.) 
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What Constitutes Remedial Work in Arithmetic* 


Lesta Hoe 


Supervisor of Mathematics, Portland, Oregon 


THe concept of remedial arithmetic 
should undergo changes similar to those 
of remedial programs in other fields. In 
the medical field, the practice in former 
years was to treat the patient in order to 
vive relief, hoping to effect a permanent 
cure. An abdominal pain was treated as a 
pain to be stopped as soon as possible, 
often with tragic results if the pain hap- 
pened to be a symptom of an infected ap- 
pendix. More and more doctors are relying 
upon clinical diagnosis to determine the 
real difficulty and to suggest the treat- 
ment. Only those temporary measures are 
used which are absolutely safe. As some 
one has said, “Before they dose, they 
diagnose.’ In the social field, juvenile 
delinquency was treated as a crime, and 
punishment meted out. Now we are asking: 
Why did he do this? What is the underly- 
ing cause? So, in remedial arithmetic 
work we can no longer merely treat the 
symptom, but must look carefully for the 
cause and take measures to bring about a 
permanent cure. 

There are three phases of remedial work 
which should be considered. First, there is 
the individual who comes up as an 1sO- 
lated case and needs attention. Formerly 
this child was failed and required to re- 
peat a grade. Perhaps (altho it is doubtful) 
this solved his arithmetic difficulty, but it 
created emotional problems of much more 
concern. It is now the general practice to 
keep him in his social group and to diag- 
nose and treat his arithmetic ills. 

It should be noted that the problem of 
the retarded student is not confined to 
the non-achiever. The above average 
student is often passed by because he 
knows the arithmetic of his grade level. 
Perhaps he is not working up to his abil- 

* Presented at the meeting of the National! 


Council of ‘Teachers of Mathematics, Baltimore, 
April 1 and 2, 1949. 
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ity, perhaps he dislikes arithmetic, or per- 
haps he cannot rely on his own resources 
to complete a task. Such a student needs 
remedial aid of a different kind than the 
non-achiever, but aid nevertheless. In 
this group are our future scientists, re- 
search people, and statisticians. 

Second, several cases of arithmetic dif- 
ficulties may arise, an epidemic, to use a 
medical term. While in such a situation 
the individual must still be treated, we 
must recognize that the trouble lies else- 
where, perhaps with the teacher, perhaps 
the school system. Such a condition should 
be met by first determining the underlying 
cause. 

Third, there is the long range program 
of basic research and study, one which 
will prevent the occurrence of difficulties, 
if possible. We must start worrying be- 
fore it happens. Such research is being 
carried on in the laboratories of our col- 
leges of education and in our classrooms. 
It is the responsibility of the teacher to 
keep informed on these findings. 

There are three points of re-education 
to be considered as we study a remedial 
program, the child, the teacher, and the 
parents. It is recognized that no educa- 
tional program, remedial or otherwise can 
succeed without cooperation between the 
child, the school, and the home. 


THE INDIVIDUAL CASE 

Let us consider first the individual case. 
What are the necessary steps? We must 
first discover the deficiency. We may al- 
ready know it. On the other hand, diffi- 
culty in arithmetic may show up in the 
form of a discipline case, and perhaps not 
always in the arithmetic class. Habitual 
tardiness or absence may be the result of 
trouble in the arithmetic class. Here again 
it is just as likely, perhaps more so, to be 
the bright student who is in trouble. He 








20 THE MATHEMATICS TEACHER 


may be bored because his mentality is not 
challenged to put forth its best effort. 
There are several ways of discovering 
the nature of the arithmetic ill. The old 
standby method was by a test. Formerly 
tests merely indicated that the pupil did 
not know a process, e.g. let us say long 
division. More recently, tests have be- 
come more diagnostic in nature and will 
reveal more. But in the last analysis there 
is nothing like a personal interview in 
which the pupil thinks out loud, or if time 
does not permit this, observation of his 
work, with a frequent, ‘‘Why are you 
doing that?” or “What are you doing 
now?” from the teacher. This paper deals 
with a more basic remedial problem than 
that of overcoming a computation diffi- 
culty, but such temporary ills must be 
taken care of. 
Suppose a sixth grade child has worked 
and missed this problem: 
206 
19)3921 
38 
121 


114 


‘ 


Observation may indicate that the diffi- 
culty may lie in any one of a number of 
places, e.g.: 
1. The division, multiplication or sub- 
traction facts 
2. Uneven division 
3. Zero in the quotient 
!. Two digit divisors where the trial 
quotient is not the correct one 
5. Multiplication which involves both 
multiplying and adding 
6. Multiplying with the multiplier not 
directly under the multiplicand 
7. The process of division itself; why 


~ 


multiply? why subtract? ete. 


A test composed of several parts, each 
testing one of the above processes, might 
have revealed where the difficulty would 
arise before the process was attempted. 
Correction of any or all of the difficulties 


involved here may help the individual. A 
pre-test before teaching will often save 
future trouble. 

Such a diagnosis is sufficient if the diffi- 
culty is of temporary computational na- 
ture. If the difficulty is deep seated and if 
it is resulting in conflicting emotional 
reactions or if temporary relief does not 
cure, then a clinical diagnosis including 
other factors than arithmetic is necessary. 
Some possible discoveries in such a diag- 
nosis are: 

1. Low 1.Q. Research has shown how 
much arithmetic is to be expected of the 
low I.Q. and these goals should be kept in 
mind. To place them too high results in 
frustration. A fourteen-year-old student 
whose tests indicate sixth grade achieve- 
ment in arithmetic and sixth grade ability 
is not retarded. He is working to capacity 
and this fact should be kept in mind. 

2. Short memory and attention span. 
It is particularly evident in long column 
addition or in multiplication involving 
four or more numbers. Keep the work 
simplified for students with this handicap. 
Such a deficiency accompanies a low I.Q. 
But it may also be the result of low vital- 
ity or of social immaturity. A child, be- 
cause of illness or continued dependency, 
may not have developed his memory or 
attention span to its fullest capacity, and 
this may be one of the remedial measures 
necessary. 

3. Reading difficulty. The correlation 
between reading and arithmetic is usually 
very high. In all cases the teacher of 
arithmetic should be a teacher of reading. 
There is a special reading skill involved in 
mathematics which is comparable to read- 
ing a passage, then translating into short- 
hand. An arithmetic problem involves 
reading, writing it in shorthand, then per- 
forming the operations indicated by these 
symbols. More emphasis should be placed 
upon teaching reading in the arithmetic 
class and upon arithmetic material in the 
reading class. 

4. The pupil may nou be ready for the 
work; his experience may be meager. Two 
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students on a fifth grade achievement 
level, for example, one ten years old and 
the other sixteen, are not ready for the 
same work in arithmetic, particularly in 
the social content field. 

5. The pupil may be visual-minded and 
verbal explanations may disturb _ his 
thinking. Give the visual-minded student 
a quiet time in which to figure things out 
for himself. The audio-minded individual 
usually fares better in the average class- 
room. 

6. An emotional block may be the 
cause. The entire time might be spent in 
discussing this phase alone. What are 
some causes of the emotional block? Non- 
success in arithmetic is a very frequent 
one. Arithmetic is a logical, sequential 
subject, and missing any step in this proc- 
difficulty. 
particularly if he sees others around him 


ess will cause Non-success, 
succeeding, will cause him to feel inferior. 
Competition may discourage him; it is not 
only unfair but futile. Only those children 
who are working up to their ability and 
who are experiencing success can develop 
into well adjusted, integrated personali- 
ties, which is after all the aim of education. 
We cannot escape the responsibility of 
trying to rid the public, the parents, and 
the child of the notion that arithmetic 
achievement is so important in his life 
that he needs to become frustrated over it. 
He may know less arithmetic, but what he 
knows he has mastered and can use, and 
he will be a happy, well adjusted individ- 
ual, 

Parents often push children beyond 
their ability, particularly if a brother or 
sister or the parents themselves have been 
exceptional students. Or, they inform the 
child that arithmetic is hard, that he may 
expect to have trouble: “I always have; 
arithmetic is hard.’”’? The author had this 
fact very forcibly brought home one 
time in a ninth grade math class. A young- 
ster for six weeks had been doing very 
satisfactory work. His father came to 
visit and in the presence of the youngster 
said, “I don’t expect ———— to do 





well in his algebra; I always had trouble 
with it and I am sure he will.’’ From that 
time he did. Parents frequently discourage 
children by such statements as, “I can’t 
understand why — - has so much 
trouble, his older brother does so well.” 
If for one generation we could keep the 
parents from making statements such as 
these, half of our arithmetic problems 
would be solved. 

High I.Q. children may stop working in 
arithmetic because they achieve less there 
than in other subjects; they may have a 
perfectionist attitude and refuse to try. 
Perhaps to place such a child in the posi- 
tion of needing to know some arithmetic 
would motivate him to make the initial 
effort. 

7. Arithmetic difficulties may be only a 
part of the trouble which the child is hav- 
ing in school. His low achievement may 
be the direct result of an unhappy home 
situation. Perhaps he did not have an ade- 
quate breakfast; perhaps the father came 
home drunk the night before. All of such 
possibilities should be examined. They 
are a part of the total picture. 

8. Poor muscular coordination, perhaps 
due to tenseness over an arithmetic situa- 
tion, may result in untidy papers and 
crooked columns. Such a child should be 
allowed to use larger muscles, perhaps at 
the board or an easel. 

What is to be done after the seat of the 
difficulty has been discovered? A few gen- 
eral suggestions for corrective treatment 
can be made: 

1. Do not place too much emphasis on the 
fault and let the child recognize, with you, his 
dilemma. He will be relieved to find out that 
someone knows about it and plans to do some- 
thing besides penalize. 

2. Start the child where he will immediately 
experience success and base the work wherever 
possible on his immediate needs. Every child, 
at any achievement level, is ready for some kind 
of arithmetic experiences. We must wait for the 
child to be ready to read, but even the little 
two-year-old who goes to the cookie jar and 
brings enough cookies for himself, his mother 
and father, is ready for the initial number ex- 
perience of placing into one-to-one correspond- 


ence. He may not be on the level of the rest of 
the class, but he has a level of his own on which 
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he can succeed and which the teacher must find. 
“Nothing succeeds like success.”’ 

3. Examine carefully the child’s basic con- 
cepts; his trouble may have started in the pri- 
mary grades by introducing abstract numbers 
too early. You may need to begin at the lowest 
level and build up (through experience) the 
proper concepts. 

4. Allow the child to discover the processes 
by himself. Perhaps we rely on verbal explana- 
tions too much. Give him plenty of time, and 
materials to work with, put him on his own, and 
he will get a thrill and a feeling of security when 
he makes a discovery. 

5. Teach the child how to study arithmetic, 
how to read the problem and illustrate it if 
necessary, what tools to have, the importance 
of correct form and neatness, the necessity for 
continual self-evaluation. 

In the directions accompanying the “Group 
Diagnostic Reading Aptitude and Achievement 
Tests,’ Marian Monroe gives eight principles 
of remedial work in reading which are equally 
applicable to remedial arithmetic and which 
summarize what has been said: 

(1) Begin always with reading (arithmetic) 
material at the level at which the child can 
succeed. 

(2) Build up confidence in ability to learn 

3) Select reading (arithmetic) material in 
keeping with child’s interests. 

1) Give generous praise for every slight 
success. 

(5) Note special difficulties 
work which will help overcome those difficulties. 

(6) Arrange progress charts and other ways 
of demonstrating improvement so that the child 
can recognize his progress. 

(7) Avoid unfavorable 
children who are more capable. 

(8) Retest after a few months to measure 


progress, 


and arrange 


comparison with 


Group DIFFICULTIES 


kxperience has shown that in the case 
of group difficulty there are several factors 
which may be responsible, all of which are 
the earmarks of poor teaching: 

1. The teacher may have insisted that 
there is a correct way to do a certain type 
of problem which may not be the easiest 
way for the child and the one which he will 
understand. 

2. The instruction may have 
aimed at the average (or even the above 
average) and pupils with difficulty get 
discouraged, and begin to have trouble. 

3. As mentioned the abstract 
process may have been presented too 
early; or it may have been taught from a 


been 


above, 
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textbook instead of from real life situa- 
tions. 

There was the case (an actual one) of a 
little boy whose playmates were worried 
because he did not know the answer to 
2+1. The help of the father of one of the 
playmates was solicited. He asked the 
child, “If you had a dime, how many ice 
cream cones could you buy?” His imme- 
diate reply was, ‘“T'wo.” 


“If someone gave you a nickel, how 


many could you buy?” 

“One.” 

“How many would you then have?” 

‘*Three”’ was the immediate reply. This 
child saw no connection between the ab- 
stract 2+1=? and the concrete problem 
of finding how many cones he had. 

The four stages of abstraction should con- 
stantly be kept in mind: the object stage, 
the picture stage, the semi-concrete stage, 
and the abstract number stage. It may be 
necessary in the remedial program to be- 
gin again at the object stage, and there is 
an object stage for almost any arithmetic 
process. It must be remembered that cer- 
tain low I.Q.ers may never be able to reach 
the abstract stage. In a certain high school 
in our city two boys, brothers, were put 
into the same math class because the older 
(but duller) was a good influence on his 
younger brother, usually succeeding in 
getting him to class at least. They were 
allowed to sit at the back of the room and 
to work at their own speed. One day the 
teacher found them down on their knees 
on the floor with their arithmetic papers. 
Upon inquiry, the teacher was told by 
the brighter of the two, “I’m teaching 

———— to work these problems by 
counting on his fingers.’’ With a 56 I1.Q. 
he probably will not get beyond the finger 
counting stage. But he is succeeding and 
will find in his own way how to do the 
arithmetic which will be adequate for him. 

4. Too much emphasis may have been 
placed upon speed, upon getting the an- 
swer, neglecting the emphasis upon con- 
tent and meaning. 

5. The teacher may have failed to rec- 
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WHAT CONSTITUTES REMEDIAL WORK IN ARITHMETIC 


ognize that children learn through seeing, 
hearing, touching, speaking, handling. No 
avenue should be omitted. 

6. Certain basic concepts may be lack- 
ing; they may have been taught by rule 
perhaps by the parents). Abstract num- 
ber may have been the starting place. A 
few of the most important concepts should 
be mentioned: the meaning of number, 
zero, our decimal system of number, the 
reasonableness of answers. You will agree 
that many, perhaps the majority, of the 
difficulties of computation may be traced 
back to a lack of understanding of the 
place value of number and the meaning of 
zero, 

7. The group may not be ready for the 
new processes when presented. Diagnose 
before introducing any new subject in 
order to determine the strength of each 
student. On the basis of this diagnosis, 
clear up any difficulties before introducing 
the new material. 


THE Lona RANGE PROGRAM 


The long range program is really a pre- 
vention a problem to be at- 
tacked by and 
working together, and they in turn keep- 


program, 
teachers administrators 
ing the parents informed of what they are 
trying to accomplish. Prevention should 


be the ultimate goal. It the 


represents 
highest level of diagnosis. 

|. Basie research is constantly being 
carried on and the results of such research 
are made available. No school should be 
without a professional library in which 
such materials are to be found. 

2. Children learn arithmetic as they 
learn anything else, and the learning may 
affect their emotional stability. We owe it 
to them to get a better understanding of 
them and how they learn. Too much em- 
phasis upon arithmetic and too little on 
the child has done more harm than we 
perhaps realize. 

3. A constant evaluation of the arith- 
metic work within a should be 
made. When we think of evaluation we 
usually think of standardized tests. They 


school 
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have their place. If a school system is far 
below the arithmetic 
achievement, it should be a matter of im- 


national norm in 
mediate concern, a recognition that there 
is something that needs to be remedied. 
But aside from this type of evaluation, ask 
yourself, ask those who meet the products 
of our schools, “Can they use arithmetic?” 
The army said that the boys could com- 
pute on paper, but 
power to solve a problem in the field. This, 
the test of 


could not use that 


after all, is real arithmetic 
teaching, 
t. In the last analysis, 


remedial teaching is simply correct teach- 


corrective or 
ing. Correct teaching begins at the child’s 
level and aims toward the highest level of 
accomplishment of which he is capable. 
Heavy class loads often make such teach- 
ing imperfect, but much more can be done 
than at present if we are constantly aware 
of it. 

To summarize; a remedial program for 
the individual and the group and a pre- 
vention program involves finding a satis- 
factory answer to the following questions: 

1. Who is hay ing trouble? The individ- 
ual, the group, or perhaps the teacher? 

2. Where is the difficulty? Is it a surface 
diffeulty which is quickly cured or is 
clinical diagnosis necessary, both of the 
pupil and of our philosophy of education 
and the place of arithmetic in education? 

3. Why did the trouble occur? Does the 
emotional, 


diagnosis indicate it is an 


mathematical, or, on our part, an educa- 
tional one? 

4. Whet remedies are suggested for the 
child, for the group, for prevention? Are 
these remedies giving temporary relief or 
do they cure the basic fault? If only tem- 
porary, are we sure that it is not aggravat- 
ing the underlying cause? Do we still use 
as our remedial procedure: finding what 
he does not know, showing him how to do 
it, and then drilling until he won’t forget 
it? (Or at least we hope he won’t.) 

5. Whose responsibility is it? Is the 
school meeting its responsibility, or has 
the school in its interest in remedial read- 
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ing and social living forgotten that the 
child’s number experiences are a_ basic 
part of both? 

In medicine, preventive and corrective 
measures are not entirely successful, but 


ficulties will, through cooperation between 
the home, the school, and the child, save 
much unhappiness in the arithmetic class- 
room. We will succeed, not in sending all 
pupils to high school equally prepared 


they do lessen the physical suffering and mathematically, but in sending them pre- 


fatalities. So, in arithmetic, prevention pared to the highest degree of their ability 








through research and study and a reme- and with a maximum degree of confidence M 
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Algebraic ABC's | 
By PauLIneE WILSON In } 
James Hillman Jr. H. S., Youngstown, Ohio text he 
(A parody to the recent popular tune, ‘‘A—You’re Adorable’: The Alphabet Song) questi 
Verse: the O} 
While Johnny Jones was working on his problems the fol 
He fell asleep and dreamed of x, y, 2’s; matics 
All the letters left their stations, . , 
Public 
Came out from equations, faye 
And made Johnny say again his ABC’s. Univer 
Chorus: 1. A 
A stands for algebra, B for binomial, i 
C for coordinates, and then te 
D stands for digits and E for equations, a 
And F means to factor (if you can); fic 
G means the graphs we use, H the hypotenuse, ol 
I—some irrationals we find. a 
J is for Job who had problems almost as bad 
As those we pupils are assigned. 
K—L—M—N, numbers before our eyes, 
O—P—Q, then, algebraic’ly R for rationalize. 
*S—T—U—V, vocabulary woes, b. 
*W means we have to work and Y means this year soon goes; 
Z’s Mr. Zero who will no dividing do. 
One’s still a mystery... 
Yes, X is missing here, when in my mind it’s clear 
I’ll tell you what it means to me. 
(Repeat ending—if desired) 
Yes, if I should find out what X is all about | 
I’ll tell you what it means to me. | 
* Music for preceding two lines must be repeated for these two. 
* Reac 
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The Content of a Course in General Mathematics 
—Teachers' Opinions* 


By KennetTH E. Brown 


University of Tennessee, Knoxville, Tenn. 


My INTEREST in general mathematics 
was stimulated several years ago when | 
attempted to teach general mathematics 
to seventy girls who, expecting to be 
primary teachers, saw no need for mathe- 
matics. Since that time I have given spe- 
cial attention to the attempts of other 
teachers to fill the mathematical needs of 
that large academic group who are not 
specializing in mathematics or its applied 
fields. 

THE SURVEY IN 1942 


In 1942, after analyzing more than fifty 
textbooks in general mathematics, 458 
questionnaire answers from colleges and 
the opinions of 1500 students, I reached 
the following conclusions: (General Mathe- 
matics in American Colleges, Bureau of 
Publications, Teachers College, Columbia 
University. ) 

1. According to the authors of the 
texts and the teachers of the subject, 
general mathematics could be classi- 
fied in three divisions based on the 
objectives of the course as follows: 
a. Preparatory: to equip students for 

a profession, semi-profession, or a 
vocation in which mathematies 1s 
a useful tool. 

b. Cultural: to prepare students to 
be intelligent citizens mathemati- 
cally, to transmit those skills and 
concepts that are the necessary 
prerequisites of a desirable citizen, 
to emphasize the understandings 
of mathematical concepts, and to 
show the relation of mathematics 
to the other great fields of learn- 
ing—all with little emphasis on 

* Read at the twenty-seventh annual meet- 
ing of The National Council of Teachers of 


Mathematics at Baltimore, Maryland on April 1 
and 2, 1949. 


the manipulative process in prob- 
lem solving. 

ce. Combined (Preparatory and Cul- 
tural): to attain both the above 
objectives by meeting the needs 
of the large academic terminal 
mathematics group and likewise 
furnish adequate preparation for 
the minority who wish to pursue 
further courses in mathematics. 

2. The preparatory type of general 
mathematics seemed to be in the 
most stable position. In comparison 
with the other two types of courses, 
preparatory general mathematics 
had been offered a greater number of 
years and it was rated higher by 
both teacher and student. 

3. The combination course was ranked 
highest in disfavor by both teacher 
and student. There seemed to be 
little success in accomplishing both 
objectives except with some classes 
of superior students. 

t. The cultural course had only recently 
made its way into the colleges. 
Nearly half the. colleges answering 
the questionnaire had offered cul- 
tural general mathematics for a pe- 
riod of less than four years. Consider- 
ing the number of colleges that had 
recently introduced the course, there 
seemed to be a trend toward general 
mathematics for the terminal stu- 
dent. It was pointed out in that 
report that this trend might not 
continue since the national crisis 
might cause the students to elect 
the traditional courses. 


THE Survey oF 1947 
In 1947 another questionnaire was sent 
to 480 colleges whose catalogues indicated 
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that they offered a course in general math- 
ematics. The questionnaire answers from 
these colleges indicated that 40% of the 
colleges which had offered a course in 
general mathematics for the cultural 
student had discontinued the course. The 
the were 


reasons for dropping course 


given as follows: 


1. The textbook was unsatisfactory. 

2. Because of increased enrollments in 
college since the war, the overloaded 
mathematics faculty could not offer 
both the cultural course and those 
designed for the specialist in mathe- 
matics. 

3. During the war, the college enroll- 
ment dropped and the students’ in- 
terests were turned toward tradi- 
tional mathematics. 

t. Students could change to a mathe- 


matics major without loss of credit 


if the traditional courses were of- 
fered. 
Thus the questionnaire in 1947 dis- 


closed that general mathematics for the 
cultural student had been curtailed by the 
lack of proper teaching staff in the face 
of increased enrollments and the lack of a 
desirable textbook. 


THe Survey oF 1949 

Since the teachers had expressed dis- 
satisfaction with the textbooks and now 
that the great influx of veterans is begin- 
ning to wane, it was decided to pursue 
the investigation further along the follow- 
ing lines: 

1. What topics do the teachers consider 

important in a general mathematics 

course for the cultural student? 
2. Now that teaching staffs are more 

readily available, is there a trend 

toward general mathematics? 


In March 1949 a questionnaire was sent 
to the universities, colleges, teachers col- 
leges and junior colleges for white students 
listed in the Educational Directory of 
United States Office of Education. More 


than one thousand questionnaires were 
returned by these institutions. Approxi- 
mately one hundred returned question- 
naires stated that the institution did not 
offer a course in general mathematics and 
the teacher was undecided as to the de 
sirable content of such a course. However, 
more than nine hundred institutions re- 
turned questionnaires that indicated the 
topics considered important in a cultural 
course in general mathematics. 


Topics CONSIDERED IMPORTANT 


Arithmetic and consumer problems were 
selected by 90°% of the teachers as mate- 
rial that should be included in a cultural 
general mathematics course. In fact, 42° 
of the teachers would place “great em- 
phasis” on the material selected from the 
field of arithmetic. (See Table 1.) Typical 
of the comments from this group of teach- 
ers is the following: ‘‘Most students ir- 
respective of the extent their secondary 
background can well afford to spend con- 
siderable time on the study of arithmetic. 
This should come at the first of the course.” 
This point of view has been expressed by 
a ws 
“Tt is my firm belief that any successful 
course in general mathematics must start 
with a study of arithmetic.” (“A Course in 
College Mathematics for a Program 0: 
General Education,” Mathematics Teacher, 
Vol. XLII, No. 1, Jan. 1949. p. 20) 

There seems to be a difference of opinion 
among the teachers in regard to the im- 
portance of mental arithmetic. Approxi- 
mately one-fifth of the teachers indicated 
that they would not include it in a cultural 
general mathematics course while the 
same number of teachers would give it 
great emphasis. From the many notes 
written by teachers explaining the mean- 
ing of mental arithmetic it would seem 
that the apparent differences of opinions 
are due largely to the interpretation of 
the meaning of the term “mental arith- 
metic.”” Usually those teachers who indi- 
vated the desirability of including the topic 
implied that mental arithmetic is the 
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estimation of an answer or a mental short difficulty because of algebraic implica- 
cut in arriving at the answer. Those — tions. I would almost go so far as to say 
teachers who did not think it should be — to the student who graduates from college 
emphasized usually indicated that mental without a course in algebra that for his 


arithmetic is the same procedure in arith- benefit there should be placed above the 
metic except without pencil and paper. exit of the building a sign reading, ‘Let no 


From a study of the comments on the — one leave these halls permanently without 
questionnaires, 1t would seem that many a knowledge of algebra.’ ” 

persons who would not include mental According to the teachers in this survey, 
arithmetic as they interpreted it would geometry, trigonometry and statistics also 


TABLE 1 
The Opinions of 900 Teachers in Re gard to the Importance of Certain 
Topics in a Cultural General Mathematics Course 


Inte rpretation of the table: 

The number in each column is the percent of the teachers who checked that column. The check 
meant that material from that topic should receive, (column 1) no consideration, (column 2) little 
emphasis, (column 3) average emphasis, and (column 4) great emphasis, in a course in cultural 
general mathematics. Example, the importance of arithmetic in a cultural general mathematics 
course was rated by the teachers as follows: 10% of the teachers indicated arithmetic should receive 

msideration, IS°@ of the teachers indicated that arithmetic should receive ‘‘little consideration,” 
30°F of the teachers stated it should receive ‘“‘average emphasis” while 42 % of the teachers indicated 
it should receive ‘‘great emphasis.”’ 


l 2 3 j f j 2 a | 4 
\rithmetic 10 Is 30 12 (nal. Geometry ; 22° 37 : 33 | 8 | 
Mental Arith 22 21 35 22 Trigonometry 9 32 46 | 13 | 
Algebra 2, 14| 56| 27) The Calculus 35| 36| 22] 7 
Geometry 4) 31] 54] 11 Topics from Ady. Math 54 | 30] 12| 4 
Statisties S 30 16 16 Consumer Problems 
| (Budgets, Insurance, etc.) 10} 16; 33) 40 


emphasize the ability to estimate answers should have a place in the cultural course 
and certain mental short cuts in approxi- but with less emphasis than the material 
mating answers. selected from algebra. Analytic geometry 
On no topic did so many teachers agree and the calculus were not so popular. In 
that it should be included in a course in fact, 359% of the teachers checking this 
cultural general mathematics as the topic item indicated that the caleulus should 
of algebra. Of the 900 questionnaire an- have no place in a cultural course of 
swers, 92° indicated that material from general mathematics. (See Table 1.) The 
algebra should be included in the course. topics selected from advanced mathe- 
27°; of these teachers stated that it should) maties were not considered desirable for 
receive “great emphasis.”” The following a cultural general mathematics course by 
comment indicates the opinion of one of more than half of those expressing their 
the teachers in this group: “We can ill opinions. 
afford to be ignorant of at least the basic 
course—algebra. The best encouragement ADDITIONAL IMporTANT Topics 
my students get to take algebra does not The questionnaire requested the listing 
come from those students who have in- of topics other than those already men- 
terests in mathematics and the applied tioned that are ‘“‘very important” in a 
fields, but it comes from those students cultural course in general mathematics. 
who have gone into graduate work in sup- The order of the following topics indicate 
posedly unrelated fields and have run into the frequency with which they appeared 
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on the returned questionnaires: history 
of mathematics, number system, mathe- 
matical reasoning, meaning of the process- 
nature of mathematics, logic, uses of 
mathe- 


es, 
mathematics, appreciation of 
matics, field work, slide rule, empirical 
formulas and recreational problems. 
COMPARISON OF OPINIONS OF DIFFERENT 
(GROUPS 


It might be of interest to compare the 
opinions expressed on the questionnaires 
offer cultural 


from institutions which 


general mathematics with the opinions of 
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mathematics were similar irrespective of 
the offerings of the college or the textbook 
being used. Material arithmetic, 
algebra, consumer problems, trigonom- 
etry, statistics and geometry were con- 
sidered important for the cultural student 
by all groups of teachers. Thus, analyt- 


from 


ic geometry, the calculus and topics from 
advanced mathematics were not so popu- 
lar. 

MrtTHopD OF PRESENTATION 


It should not be assumed that a weak 
solution of the traditional courses in ele- 


TABLE 2 
A Comparison of the Opinions of the Teachers of Cultural General Mathematics 
with the Opinions of All Teachers in the Survey 


Interpretation of the table: 


The first number (the number not italicized) represents the per cent of the teachers of cultura 
general mathematics who checked that column. The italicized number represents the per cent of the 
teachers of the entire survey who checked that column. Example: 35% of the returns from colleges 
offering general mathematics indicated that arithmetie should receive great emphasis as compared 


with 42% for the entire survey. 


st 3 3 H ] 2 3 i 
Arithmetic 12 18 35 35 Anal. Geometry 20 38 35 7 
10| 18| 30| 42 2 | 37} 83 s 
| 
Mental Arith. | 32 22 34 12 Trigonometry | 7 | 32 48 13 
2 2 ) 1 7) , 2 9 | 82 46 
Algebra 3 12 58 27 The Calculus | 36 sim i 8 
2 14 06 D 35 386 22 
Geometry 4 32 54 10 Topics from Adv. Math 154 | 29 |13 | 4 
4| 31| 6&4 11 | 54] 80| 12 4 
Statistics 8 26 53 13 Consumer Problems 11 | 16 35 38 
8 | 380 46 | 16 | (Budgers, Insurance, etc.) 10| 16| 831\| 40 


the teachers of the entire survey. As 
Table 2 indicates, there is little difference 
in the opinions of the two groups. 
Several of the returned questionnaires 
indicated, either by a comment or the 
textbook used, that the course was general 
mathematics only in name. In fact, the 
following comment is typical of this group: 
“As you can see by the textbook, the 
course we offer is not really general mathe- 
maties.”’ The responses from this group 
were compared with the total group. The 
uniformity of the groups is shown in 
Table 3. Thus the opinions of the teachers 
in regard to the importance of the different 
topics for a cultural course in general 


mentary mathematics will fill the need: 
of the cultural students according to thes 
teachers. It is neither feasible nor desirabk 
to quote from all the teachers who com- 
mented on this point, but a few direct quo- 
tations will show their strong feeling i 
favor of proper presentation of funda- 
mental ideas rather than manipulative 
exercises from selected topics of tradi- 
tional material. 

“The topics are not as important as th 
way they are done.” 

“Our ideas are that such a course shoul 
not emphasize mathematical techniques. 

“It isn’t so much the matter of empha: 
sis but rather the view point.” 


—— 
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TABLE 3 


A Comparison of the Opinions of the Teachers of General Mathematics (in Name Only) 
with the Opinions of All Teachers in the Survey 


Interpretation of the table: 


The first number (the number not italicized) represents the per cent of the teachers of general 
mathematics (in name only) who checked that column. The italicized number represents the per 
‘ent of the teachers of the entire survey who checked that column. Example: 36% of the returns 
from the colleges offering general mathematics (in name only) indicated that arithmetic should re- 


ceive great emphasis as compared with the 42% for the entire survey 


1; 2{3 { 4 l 2 3 } 

\rithmetie 16 1S 30 36 Anal. Geometry 23 od 31 9 
10 18 30 ,2 22 37 RS s 

\Miental Arith. | 24 20 36 20 Trigonometry 10 32 44 14 
22} 21| 36| 22 9} 321 46)| 18 

Algebra 1 16 5d 28 The Caleulus 34 33 22 1] 
»| 141 661 27 35 36 12 7 

Geometry } 3] 53 12 Topies from Ady. Math. 53 32 12 3 
/ 31 4 11 b4 30 12 f 

Statistics Ss 34 14 14 Consumer Problems 12 18 32 38 
8 30 16 16 (Budgets, Insurance, ete 10 16 oo £0 


It is 
that 


“The topics do not tell the story. 
the way the ideas are presented 
counts,” 

“T think that a cultural course in mathe- 
matics has most to offer in the way of 
fundamental concepts and methodology 
rather than specific content and problem 
solving.” 

“Drill for the sake of drill is worse than 
useless for the technical skills attained 
if any) is soon forgotten but the bad taste 
in the mouth that accompanied the drudg- 
ery is not. To summarize, I would rather 
see a course taught in mathematics ap- 
preciation than a one-semester miniature 
of a four year formal course.” 

Thus the teachers state their desire for 
a vital course, with less emphasis on the 
development of technical skills, presented 
in manner that will appeal to the student. 


STATUS OF GENERAL MATHEMATICS 


The survey disclosed that 40 colleges 
expect to introduce a course in general 
mathematics next year and twenty-five 
other colleges are considering it among 
their future offerings. Although several 
colleges expect to add a course in general 
mathematics and 33% of the question- 
naires from schools which offer the subject 
indicated satisfaction with the course, 


cultural general mathematics is in an un- 
stable position. 30° % of the colleges offer- 
ing the course expressed dissatisfaction 
with the textbook. Comments on some of 
the questionnaires indicated strong op- 
position to the cultural course. The follow- 
ing comment expresses this point of view: 
“Honestly, I don’t consider such a course 
desirable at all. I believe that a year of 
regular freshman mathematics will be of 
more cultural and practical value.’”’ How- 
ever, there are many other teachers who 
would agree with the instructor who wrote 
this favorable comment: ‘I am enthusi- 
astically in favor of the course.’ In fact, 
three-fourths of the teachers expressed a 
favorable attitude toward the course if a 
proper textbook could be found. 


SUMMARY 


According to the information received 
from 900 colleges, arithmetic, algebra and 
consumer problems should be emphasized 
in a general mathematics course for the 
student who does not expect to major in 
mathematics or its applied fields. Also 
trigonometry, geometry and_ statistics 
were considered important for the cul- 
tural student. Analytic geometry, the 
‘alculus, and topics from advanced mathe- 
matics were of less importance according 
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to their opinion. Other topics suggested as 


very important in a cultural general 


mathematics course were: history of 


mathematics, number system, mathe- 
matical reasoning, meaning of the process- 
es, nature of mathematics, logic, uses of 
mathematies in civilization, approximate 
computation, business mathematics, ap- 
preciation of mathematics, field work, 
slide rule, empirical formulas and _ recre- 
ational problems. 

The survey revealed that forty colleges 
plan to introduce a course in general 
mathematics next year. The cause of this 
trend, according to the comments on the 
questionnaires, is due to a decrease in the 
enrollment of veterans and an increase 
in the number of qualified instructors. 

The great interest in general mathe- 
matics was shown by the teachers prompt 
indication of the topics deemed desirable 


for such a course—900 questionnaires were 
returned in two weeks. (The response of 
the colleges to all the questionnaires has 
been most remarkable.) This interest i 
general mathematics was expressed als 
by the many comments on the returner 
questionnaires. These comments expressed 
the desire to make mathematics meaning 
ful to the students rather than present 

maze of symbols that were of interest only 
to the instructor. Many teachers seem to 
be following the admonition of W. D 
a frontier thinker in the field of 
the 


Reeve, 
general mathematics for secondary 
school, when he stated, “If more emphasis 
were placed on meaning and understand- 
ing and less on the mechanical aspects, 
pupils might obtain more value from the 
(Mathematics 


March 


mathematies.” 
Vol. AAAS, No. 2, 
134 


study of 
Ts ache va 
1946, p. 





Geometric Models Kit 


Since the supply of the Geometric Models Unit is nearing exhaustion, teachers who 


wish to purchase this kit should place their orders soon. Many teachers have ordered 


| 


the kits in quantities so that each student may have one. Other teachers have found the 
small models contained in the kit to be ideal patterns to use in the construction of large 
demonstration models. Directions for the construction of such permanent demonstra- 


tion models are included with the kit. 


The kit contains materials for making four small dynamic models which can be used 


to illustrate 25 theorems or ideas from plane geometry. An explanatory booklet is in- 
cluded. The kit was produced jointly by the National Council of Teachers of Mathe- 


matics and Science Service. 


Orders should be sent to the chairman of the kit committee, Professor M. H. Ahrendt, 
Anderson College, Anderson, Indiana. The kits sell for 50¢ each or 3 for $1.00. 
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Have You Heard? 


By KpirH WooLsEyY 


Sanford Junior High School, Minneapolis, Minn. 


THe twenty-eighth annual meeting of 
he National Council of Teachers of Ma- 
thematics is to be in Chicago April 12-15, 
1950, at the Congress Hotel. From what 


we hear about it, this will be the biggest 


and best convention the council has had. 
The complete program will be published 
later, but there are some things you should 
know about it now. 

The meeting is to be in the week follow- 
aster. By then the weather should 
right for an automobile trip into Chi- 


vo, unless you prefer another type of 
travel. The Congress Hotel is on Michigan 
Boule 


ing Grant 


vard and Congress Street, overlook- 
Park. 


with the hotel as soon as possible. 


Make your reser\ ations 


Room rates are as follows: 
$4.00-85.00-S86.00-$87.00 
$7.50-$8.00-$9.00-$ 10.00 

a room at $9.00 per 


Singles: 

Twins: 

Three persons in 
room 

four persons in a room at $10.00 per 


room 


The Committee on Instructional Aids is 
very anxious to have an exhibit that will 
be of value to everyone who attends the 
convention. You have some device that 
has proved valuable in your work. Plan 
on-putting it in the exhibit. Any communi- 
cations about this should be addressed to 

Mr. Reino M. Takala 
Hinsdale Township High School 
Hinsdale, Illinois 


There will also be commercial exhibits. 
If you are interested in making reserva- 
tions for commercial space, write to 
Mr. FE. L. Paine 
Downers Grove Community High School 
Downers Grove, Illinois 


The convention opens on Wednesday 
with meetings throughout the day for the 
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Board of Directors. Thursday morning 
there will be a meeting of delegates from 
state councils and affiliated groups. Be 
sure that your group is represented there. 
In the afternoon there will be a tour of 
Chicago museums, universities, and in- 
dustries. This will probably include the 
Museum of Science and Industry, the Ad- 
ler Planetarium, The University of Chi- 
cago, the Illinois Institute of Technology, 
and the Chicago campus of Northwestern 
University. Arrangements are being made 
for who want to visit 
Chicago, both on Wednesday and Thurs- 


those schools in 
day. 

Thursday evening there will be two gen- 
eral meetings, one in each of the two large 
ballrooms. These will be followed by a re- 
ception. Friday and Saturday mornings 
at 9.15 there will be general sessions fol- 
meetings, 
panel sessions. 


lowed various sectional 
group and 
You know, from other programs, what a 
wide variety of interests always appear in 
the topics chosen for discussions. You will 
have to attend the ones that are of great- 
est value to you, and get your friends to 
tell you what was said at the others. Sev- 
eral times each day the latest in mathe- 
matical films will be presented. 

The time of the banquet 
changed from Saturday night to Friday 
night. This will make it possible for all of 
you to stay for the entire program and not 
have to rush off before the best speaker 
has finished, in order to catch a train. The 
banquet speakers will be Superintendent 
Herold Hunt from Chicago, and Dr. 
Everett 8S. Lee of the General Electric 
Company in Schenectady, N. Y. 

Any luncheons? Yes, there will be two, 
the Get Acquainted Luncheon on Friday 
and the All States and Affiliated Groups 
Luncheon on Saturday. After the banquet 
there will be a Night (H)Owl Session. This 


by 
discussions, 


has been 
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is the way it is described in the program: 
“Informal ‘Coke’ which new 
problems are expounded, actions lead to 


hour(s) in 


reactions, and discussions of functions of 
variable result in new 
It sounds like history in 


than one 


maxim(um)s.”’ 


more 


the making. 

You are wondering who is responsible 
for sueh an outstanding program. Our 
president, Dr. Ek. H. C. Hildebrandt, is 
the able leader to whom much of the credit 
is due, but he has had excellent assistance. 
Three affiliated groups are hosts for this 
meeting: The Women’s Mathematics Club 
of Chicago and Vicinity, The Chicago Ele- 


mentary Teachers’ Mathematics Club, 
and The Men’s Mathematics Club—Chi- 
cago and Metropolitan Area. You know, 
The Men’s Mathematics Club is recog- 
nized as the official founder of the National 
Council. 

Fifteen committees of 
principals from Chicago and neighboring 
cities have worked with endless energy 
and enthusiasm to plan this conventiot 


teachers and 


for you. 

Chicago is centrally located and can be 
reached conveniently from all directions 
April is a good time to be there. See you 
in Chieago at the Congress. 





MORE FUN AND MATHEMATICS 
THE INSTITUTE FOR TEACHERS OF MATHEMATICS 


Spi msc yred by 


Tue ASSOCIATION OF TEACHERS OF MATHEMATICS IN NEW ENGLAND 


Will be repeated this summer 


August 22-29 


Tufts College, Medford, Mass. 


Watch Tur MatruHematics TEACHER for details or write to 


Janet Height 
Wakefield High School 
Wakefield, Mass. 


OR 


Albert Norris 
Milton Academy 
Milton, Mass. 
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Group Affiliation with the National Council 


By H. W. CHARLESWORTH 
Chairman of Affiliated Groups, East High School, Denver, Colorado 


RENEWALS of affiliation should have 
been in by December 1. By March 1 many 
new affiliations will be completed. Each 
of these groups will send one delegate to 
the Delegate Assembly in Chicago next 
\pril. Questionnaires on affiliation which 
have been sent to affiliated groups, to 
Board members, and to state representa- 
tives should be in by now. 


THe CuHicaGo DELEGATE ASSEMBLY 


This being a new venture for the Na- 
tional Council, we have no pattern to fol- 
low. It would be well for all of us to give it 


some good thought beforehand. To be 
successful, it must operate in a truly 


democratic way. The procedure outlined 
herein is suggestive of how it might oper- 
ite. | shall appreciate having your reac- 
tions and suggestions for the improvement 
of the plan. 

About February 15 I shall send letters 
to the affiliated groups asking for names 
of official delegates and requesting brief 
statements of questions that the delegate 
will raise at the Delegate Assembly. I shall 
compile these and make a summary report 
to the Delegate Assembly. This, together 
with the results of the questionnaire, will 
determine the agenda for the meetings. If 
possible, this agenda will be sent to each 
delegate prior to the Chicago meeting, in 
time for the delegate to refer back to his 
group for further information and reac- 
tions. 

The Delegate Assembly will come to 
agreements on as many questions as pos- 
sible. Decisions on minor matters will be 
readily reached. Those matters not so 
readily agreed upon will be referred to 
committees for more careful considera- 
tion. Since it is planned to have two ses- 
sions of the Delegate Assembly, these com- 
mittees could meet in the interim and re- 
port back to the second session. Then, if 
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agreement is not reached after a reasonable 
amount of discussion, the matter could be 
referred to the Committee on Affiliated 
Groups. This committee would take the 
matter under advisement, get Board ac- 
tion on it as soon as possible or submit it 
back to the Delegate Assembly the fol- 
lowing year. 

All decisions and recommendations of 
the Delegate Assembly must get the ap- 
proval of the Board of Directors before 
they are put into effect. It should be pos- 
sible to get many recommendations ap- 
proved by the Board at the time of the 
the Board will 
several times during the convention, re- 


convention. Since meet 
ports to them could be made immediately. 
Those recommendations approved by the 
Board could be incorporated in the reports 
of delegates to their respective groups. 

In addition to concerning itself with 
matters of affiliation, it is hoped that the 
Delegate Assembly will eventually be- 
come a policy forming body. It is quite 
probable, however, that the entire time of 
the Chicago Delegate Assembly will be 
consumed in shaping plans for better af- 
filiation, this being the main purpose of it. 
Should the Delegate Assembly become an 
annual affair, it could develop into a very 
helpful policy forming group. 

The first session of the Chicago Delegate 
Assembly will be at least two hours, the 
second about one hour. This means that 
we must operate expeditiously. It means 
that discussions must be held strictly to 
matters set forth in the agenda. It means 
that some important matters will not be 
settled. It means that delegates should be 
informed beforehand as to matters to be 
considered. It will be important to have in 
writing all decisions and recommendations 
which will later be presented to the Board. 
It will be necessary to have a stenographic 
record of the meetings. A complete report 
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of the proceedings of the Delegate As- 
sembly should be made, as soon as pos- 
sible, to the Board of Directors, to the af- 
filiated groups, and to all members. 


Your DELEGATE 

As I have stated in previous articles, 
your delegate should be a member of The 
National Council of Teachers of Mathe- 
matics. He (or she) should be thoroughly 
familiar with the activities of the group 
and know its desires. And, of course, your 
delegate should be sincerely interested in 
affiliation and what it may mean to your 
group and to the National Council. 

Naturally, the financial aspect of send- 
ing a delegate is important. The National 
Council has never been able to help in this. 
Many devoted people have been coming to 
conventions entirely at their own expense. 
Others have been more fortunate. It has 
been the practice of colleges to give finan- 
cial help to members of the staff who at- 
tend conventions. Many school systems, 
even some of the smaller ones, now give 
help to teachers who attend conventions, 
some going as far as to pay all travelling 
expenses and subsistence in addition to 
giving time off with pay. Some teachers 


may not know that their school will hel; 
and have not received this help merely bi 
cause they have failed to apply for it. [i 
would be well to inquire into this possibil- 
ity. While it may be easy to find the right 
person to represent your group, that per- 
son may need some financial help. Many 
groups use money collected from local dues 
for the purpose. In any event, we hope that 
every affiliated group can be represented 
at the Chicago Delegate Assembly. 

I shall ask for a position at the registra- 
tion table at the 
thereby making myself available to any 


Chicago convention, 
who wish to get in touch with me. I want 
to talk with you about your group and 
affiliation 
with those who may be 


} 


matters. I wish to tal 


interested in or- 


about 


ganizing groups to affiliate with the Na 
tional Council. I want to meet personally 
all official delegates before the first sessior 
of the Delegate Assembly. I expect to ce- 
vote most of my time while at the conven- 
tion to matters of affiliation. So, pleas 
look me up and let’s get acquainted. | 
shall welcome any suggestions you maj 
have. Write to me now and see me at the 


convention. 





New Affiliations 


Groups desiring affiliation with the National Council will please write to H. W. Charlesworth, Eas! 
High School, Denver 6, Colorado. If affiliation is completed by March 1, the group will be entitled t 


send a delegate to the Chicago Delegate Assembly. 





REMEMBER THE MARCH OF DIMES! 





AR 
a bos 
the } 
by th 
The f 
wortl 
by th 
are di 
Seare 
One © 
tor is 
Scient 
submi 
math 
“Geor 
Differ 
Four, 
minan 
Throu 
ind a 
{ction 
Norm: 
School 
Blattn 
Shorey 
17), 
Br 0k] 
School 
Car 
sen Hi 
homa, 
searche 
Probal 
matica 
Scholar 
In ] 
were m 
of thes 
York n 
Cliffsid 
Califor 
also re] 
Matl 
this cor 
old or 
club an 





ill hel 


‘ely be 


rit. | 
ossil 

ie right 
at per- 
Many 
‘al dues 
pe tl it 
sented 


sonal 
SECSSI1OI 
to de- 
‘onven- 
pleast 
nted 

uu may 


at the 


rth, East 
titled t 





Miscellanea—Mathematical, Historical, Pedagogical 


By Puiiur 8. JoNEs 


University of Michigan, Ann Arbor, Mich. 


THE ScrENCE TALENT SEARCH 

(rE you helping your students to ‘‘miss 
a boat’? You are if you have not realized 
the possibilities offered to your students 
by the Westinghouse Science Scholarships. 
The forty final contestants for the $11,000 
worth of scholarships donated annually 
DY the Westinghouse electric ( ‘orporation 
are determined through a Science Talent 
Search administered by Science Service. 
One of the requirements for each competi- 
tor is that he write an essay on “My 
Scientific Project.”” Four of the projects 
submitted by the 1949 finalists dealt with 
The 


“Geometrical Properties of Equations in 


mathematical topics. topies were: 
Different Systems of Coordinates,” “Three 
Higher Dimensional Deter- 
“Nathematical Reflections 


Through Various Curves,” “The Integraph 


Four, and 


minants,”’ 


ind a Series of Graphs to Illustrate Its 
\ction.””’ The authors were respectively 
Norman Bauman (16), of Midwood High 
School, Brooklyn, New York; Robert 
Blattner (17) of Shorewood High School, 
Shorewood, Wisconsin; Alan Goldman 

17), Abraham Lincoln High School, 
Brooklyn; Henry Landau (18), Bronx High 
School of Science. 

Caroline Stuart Littlejohn, 16, of Clas- 
sen High School, Oklahoma City, Okla- 
homa, submitted an essay “Beginning Re- 
searches in the Mathematical Theory of 
Probability”’ in addition to a non-mathe- 
matical project. She won a Grand Science 
Scholarship. 

In 1948 five of the finalists’ projects 
were mathematical and in 1947 four. Five 
of these nine winners were from the New 
York metropolitan area. Eugene, Oregon; 
Cliffside Park, New Jersey; Los Angeles, 
California; and St. Louis, Missouri were 
also represented. 

Mathematics teachers should consider 
this contest and its projects as stimuli for 
old or new mathematics clubs, as extra 
club and class tasks for superior students, 


as opportunities which it is their duty to 
call to the attention of their better stu- 
dents. Don’t the possibility of 


having mathematical programs and _ proj- 


neglect 


ects in existing science clubs if you don’t 
have a separate mathematics club. 

More information, club 
gestions, reading lists, and suggested proj- 


program sug- 
ects are all to be found in the free litera- 
ture and Sponsor's Handbook distributed 
for the Science Clubs of America by Sci- 
ence Service, 1719 N Street, Northwest, 
Washington 6, D. C 

In many states there is a statewide Jun- 
ior Academy of Science with publications, 
materials, and meetings which help a club 
and stimulate 


sponsor plan a program 


interest. 


O_p PropLEM—NEW DOGGEREL 
Professor Norman Anning of the Uni- 
versity of Michigan gives us the following 
note: 
F. Hirt of Breslau has published for 
two books of solved 


de r 


miniaturen in 


Heinrich Doerrie 
problems: Triumph mathematik in 
1933, Mathematische 1943 
Here is a translation of problem 260 of the 
second set 
A man is twice as old as was his frau 
When he was just as old as she is now 
And, if they both survive until the frau 
Will get to be as old as he is now, 
Their ages then will total 99. 
Come on. Lay out the ages on a line. 


The problem How old is Anne? has 
appeared several times in these pages. A 
problem to end all such problems was 
that of the hippopotamus’s child; it was in 
the Mathematical Gazette in or near 1923. 


MATHEMATICAL INSTRUMENTS 
Lauren G. Woodby of the Canal Zone 
Junior College writes: “The Canal Zone 
Schools recently received a valuable as- 
sortment of equipment for instructional 
use in mathematics and engineering. 
Through the cooperation of the United 
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States Army, Caribbean, several thousand 
dollars worth of supplies—ineluding pan- 
tographs, slide rules, calculators, parallel 





rules, compasses, planimeters, protractors, 
clinometers, alidades, transits, levels, and 
theodolites—were made available to the 
Schools Division of the Panama Canal.” 

“Every freshman engineering student 
in the Canal Zone Junior College is now 
furnished with a slide rule on a loan basis. 
Descriptive geometry students are loaned 
a parallel rule, engineer’s scale, and a large 
nickel silver protractor with vernier arm. 
Sufficient instruments are now available 
for the second semester (dry season) sur- 
veying course so that a class of twenty 
students can work in parties of two with- 


Mathematics Scholarships for College Freshmen 


The report on contests and scholarships 
in mathematics in THe MATHEMATICS 
TEACHER for October, 1949, included, on 
page 284, references to scholarships in 
mathematics for first year college students. 
More detailed announcements of these 
scholarships are reported in the following 
paragraphs. Teachers should write di- 
rectly, and without delay, to these colleges 
if they have promising students in mathe- 
matics who are seeking financial assistance 
for college work. 

It is to be regretted that there are not 
more colleges and universities offering 
awards to new students who can demon- 
strate special promise in mathematics. If 
attention of college people is called to 
these contests through this section of THE 
MATHEMATICS TEACHER, and by inter- 
ested teachers and teacher organizations 
the number of opportunities of this kind 
might be considerably increased. 


Horstra CoLLeEGE, HEMSTEAD, 
New YorK 
Competitive examinations are given to 
entering freshmen in the spring of the year 
before they enter the college. Applicants 
for these scholarships are required to take 
a three hour general aptitude test in the 
morning and a one hour test in mathe- 


out the necessity of staggering the field 
work.” 

This reminds the editor that some war 
surplus instruments are still available and 
that mathematics teachers might well us 
the economy of such purchases as an argu- 
ment for finally getting some money for 
mathematical instruments and supplies 
Administrators can be sold the idea that 
mathematics too needs equipment. The 
editor purchased a war surplus parall 
ruler for half price ($1.49) last week. Mh 
Cook of the Muskegon (Michigan) Hig! 
School was able to obtain funds for an os- 
cilloscope which he uses for demonstrating 
sine waves in trigonometry as well as i1 


physics. 


matics, made out by the Mathematics 
Department, in the afternoon. 

These tests are devised to find out not 
what a student but t 


what use he can put the mathematies he 


has memorized 
has learned. Although, there are no trick 
questions asked, the applicants are. re- 
quired to use their abilities on types « 
problems which are new to them and whic! 
require the ability to think. 

The awards for 
amount to $250 a year and are renewabl 


these scholarships 
each year as long as a student maintain: 
an over-all average of 85 per cent. 


KENYON COLLEGE, GAMBIER, OHIO 


Kenyon College offers four-year scholar- 
ships to qualified men who do well on al 
examination in a secondary school subjec' 
of their choice. Contingent upon need, thi 
amounts of Kenyon scholarship award: 
are $5000 for George F. Baker Scholar 
ships, $4000 for Procter National Scholar 
ships, $3000 for Kenyon Prize Scholar 
ships, and $2400 for 
Scholarships. The scholarship examins 
tions are designed to give the candidate a! 


Kenyon Genera 


opportunity to show what he can do wit! 
the subject rather than simply to test hi 
knowledge or ignorance of facts. The ex 
amination in mathematics while presup 
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posing a knowledge of Algebra and Plane 
Geometry is primarily designed to meas- 
ure the candidate’s ability to reason care- 
fully and to give precise mathematical 
demonstrations and proof. Scholarship 
winners are not required to go on in the 
subject in which they took their examina- 
tion. Further information about Kenyon 
scholarships may be the 


Director of Scholarships, Kenyon College, 


obtained from 
Gambier, Ohio. 
Mr. Donald Du Bois, 


Director of Scholarships, reports that of 


Kenyon ( ‘ollege, 


the one hundred and eighty-two men who 
wrote scholarship examinations last year 
at Kenyon College, fifty-four wrote in the 
field of mathematics. Of these, ten were 
warded and accepted scholarships and 


ire now in the freshman class. 


RockForpD ILLNOIS 


liberal 
for women, offers Departmental 
$300 each year for 


ROCKFORD COLLEGE, 


Rockford College, a small arts 


college 
Scholarships of $600 
two years) on the basis of competitive 
examination, high school record and recom- 
mendations, score on aptitude test, and 
ther pertinent information. 

\ Departmental Scholarship in mathe- 
matics is offered each year. In order to 
compete for this scholarship, a student 
must rank in the upper fifth of her class 
in secondary school and must have com- 
pleted one and one-half years of algebra 
ind one year of geometry. The scholarship 
eXamination may include questions on 
ny course in mathematics completed 
prior to the date of examination. 

All applications for Departmental 
Scholarships must be filed by March 1. A 
student must have been accepted by the 
Committee on Rockford 
College before her application for a schol- 
arship considered. Admission 
forms may be obtained by writing to the 
Director of Admission, Rockford College, 
Rockford, Illinois. 


Admission of 


can be 


STANFORD UNIVERSITY, STANFORD 
CALIFORNIA 


The Stanford University competitive 


Examination in Mathematics was given 
in April, 1949 for the fourth time. Pro- 
fessor G. Szegé, executive head of the De- 
partment of Mathematics of Stanford re- 
ports that his department is fully satisfied 
with the results of and with the reaction 
to these examinations. The high school 
student who submits the best paper on 
the examination is granted a $500 scholar- 
ship to Stanford University. Other parti- 
cipants may be listed for honorable men- 
tion. 

The examination is prepared and the 
papers are examined by members of the 
Department of Mathematics of Stanford 
University. The problems are intended to 
be more difficult than those usually treated 
in high schools in order to test effectively 
the participants’ mathematical ability and 
understanding. 

Annual reports of the contest have ap- 
peared in the American Mathematical 
Monthly as follows: Vol. 53, 1946, pp. 
406-11; Vol. 54, 1947, p. 4380; Vol. 55, 
1948, p. 448; Vol. 56, 1949, pp. 496-497. 
The most complete account appeared in 
1946. 

The examination given April 2, 1949 
was as follows: 

1. Prove that no number in the sequence 

Eh, PEL, DEEL, PERT, « «.. 

is the square of an integer. 
2. The three sides of a triangle are of lengths 
l, m, and n, respectively. The numbers 

l, m, and n are positive integers, 

lsmsn. 

a) Take n=9 and find the number of 
different triangles of the described 
kind. 

b) Take various values of n and find a 

general law. 

Prove the following theorem: A point 

lies inside an equilateral triangle and 

has the distances z, y, and z from the 

three sides respectively; h is the alti- 

tude of the triangle. Then 
rty+z=h. 

(b) State precisely and prove the analo- 
gous theorem in solid geometry con- 
cerning the distances of an inner 
point from the four faces of a regular 
tetrahedron. 

(c) Generalize both theorems so that they 
should apply to any point in the plane 
or snace, respectively (and not only 
to points inside the triangle or tetra- 
hedron). Give precise statements and, 
if you have time, also proofs. 
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Henry W. SYER 
School of Education 
Boston Unive rsily 
Boston. Massachusetts 


BOOKLETS 
B.28— Milestones in Optical History 


Bausch and Lomb 
Rochester, New York 


Optical Company; 
Pamphlet; 30 pages; free; 6 frames for the 
pictures, $3.00; 12 pictures framed $6.00. 
This 


color reproductions of beautiful paintings 


Description: brochure contains 
and historical sketches of scientists and 
mathematicians who have contributed to 
the development of optics. The pictures 
include Alhazen, Confucius, Galileo, Snell, 
Huygens, van Leeuwenhock, Newton, 
Franklin, Thomas Young, Fraunhofer and 
Helmholtz. The historical accounts include 
references to other mathematicians, for 
example, Euclid and Descartes. Since the 
development of optics is highly dependent 
upon mathematical principles, the text 
contains frequent references to the role of 
mathematics. 

Appraisal: This beautiful brochure is 
printed on high quality glossy paper that 
makes possible excellent color reproduc- 
tions of artistic painting. The pictures of 
most interest to the mathematics teacher 
will be those of Galileo, Snell, Huygens, 
Newton and Fraunhofer. These pictures 
framed would add much to the atmosphere 
of a mathematics classroom. The historical 
sketches are brief, readable and printed at- 
tractively. There is very little advertising 
in the pamphlet. Every mathematics 
teacher should send for this free brochure 
even though the amount of mathematical 
material is limited. 


CHARTS 
C.12—Plastic-Plated Graph Chart (No. 21) 
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DONOVAN A. JOHNSON 
College of Education 
University of Minnesota 
Minneapolis, Minnesota 


Modern School Products; P. O. Box 2606 
Cleveland 7, Ohio 


38 X50”, $7.75. 

Description: The demonstration grap! 
chart is painted in black on a clear white 
background and mounted on } 
mounting board. The transparent plastir 


surface has been applied by heat and pres- 
sure and provides a smooth surface upon 


which the user may draw with wax crayon 


tempera, or water color; the surface can 


then be wiped clean with a soft dry cloth 
The graph is ruled in one-inch squares— 


every fifth line being drawn heavily. 


Space is left along the left-hand side for 


recording essential data, titles, or legend 
The entire edge of the graph board is 
masked with heavy black tape for protec: 
tion. 

The chart is extremely attractive an 
far more professional in appearance tha 
the usual blackboard type. Its durability i: 
dependent upon the care exercised in pro- 
tecting the plastic surface for when this i 
pierced drawing is hindered. With reason- 
able care, however, the surface may bi 
expected to last many years. The visibilit) 
of figures drawn upon the graph is excel- 
lent. 

Appraisal: The chart is sufficiently at- 
tractive to provide extrinsic motivation 12 
work with graphs. Although appearance 
should hardly be accepted as a major crt 
terion of suitability, its stimulative effec: 
upon pupils should not be underestimated 

The chart is equipped with grommet 
for hanging. It is available in two forms 
The one discussed has a plain white re 
verse side. Model number 22, whose pric 
is also $7.75 has rectilinear coordinat 
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graphs on both sides. Preference of one 
model over another is a matter of personal 
selection. Both charts are well worth the 
price asked. (Reviewed by Bernard Singer, 
Hyannis, Massachusetts.) 


h.24—The Educator Number Fence 

Ihe Little Red School House; 38 Main 
Street; Manasquan, New Jersey 

leachers’ Guide Book, $3.00; teachers’ 
large) demonstration set $1.25; stand for 
$1.25; individual 
for child, 


elevating large set, 
NUMBER FENCES 
$15.00 a dozen. 
Description: This individual NUMBER 
FENCE is a hard wood block 8 by 1? by 
|} inches. There are ten holes for pegs 
lengthwise along the top center of the 
block and a slot cut crosswise midway 
het ween The ten 
pegs and block are of contrasting colors, 
and the four celluloid crosspieces which 
are placed in the slots to separate the pegs 
into sub-groups are of still another color. 
for teacher 


each 


each pair of holes. 


There is an oversize model 
lemonstration. 

Appraisal: This device provides a vari- 
ation in the commonly practiced technique 
of having pupils manipulate ten or fewer 
than ten objects in order to develop con- 
cepts, relationships, and so on for the 
numbers 1 to 10. Instead of breaking up 
and combining subgroups by actually 
moving them, the cross pieces serve to 
eparate the total group into its compo- 
nent groups. This would probably lead to 
lewer objects rolling off of desks, but there 
would be pupils who would not see the 
subgroups unless there actually 
greater spatial separation. The teacher 
would find the NUMBER FENCE helpful 
to use along with the bundle of sticks, the 
groups of disks and whatever other groups 
of objects she was using, but this device 
should be just one of several groups of 
manipulatory objects the child has avail- 
able. 

The base of the device and the pegs are 


Was 


sturdy. The crosspieces can easily fall out 
and possibly become lost. 

The NUMBER FENCE is most suitable for 
work in the kindergarten and in grades one 
and two. However, it would also serve as a 
reteaching device for grades three and 
above. (Reviewed by Robert L. Burch, 
Boston University. ) 


FILMS 
IF 48—The Lanquage of Graphs 


Coronet Films; Coronet Building; Chi- 
eago, [linois 

Film; 16 mm, 1 reel; Black and White, 
$56.25; Color, $112.50; 1948; Collabora- 
tor, H. C. Christofferson. 


Content: This film shows the staff of a 
high school newspaper solving the financial 
and circulation problems of their publica- 
tion by using bar, line, circle, and equation 
graphs to picture relationships and make 
comparisons. Animation is used to show 
the steps in the drawing of the different 
types of graphs. The technical vocabulary 
used is explained and the maining of the 
graphical results is discussed by the news- 
paper staff. A comparison of the different 
types of graphs is used to summarize the 
film and shots of graphs from foreign 
countries emphasize the universality of 
this method of presenting facts. 

Appraisal: This film uses a natural 
school situation to present the methods 
and uses of several types of graphs in an 
effective manner. The use of animation in 
reading a graph is well done. Although the 
film covers much material in a_ rapid 
fashion, the vocabulary is satisfactory and 
drawings well labeled so that properly pre- 
pared students will readily follow the com- 
mentary. The shots of graphs from foreign 
countries is an abrupt break from the con- 
tent of the balance of the film. The pho- 
tography and sound are highly satisfac- 
tory. 

F .44—Percentage 


Johnson Hunt Productions; 1133 North 
Highland Avenue; Hollywood 38, Calif. 
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Film, 16 mm, sound; 1 reel; black and 
white, $45.00; $85.00. Teaching 


guide available; 1948. 


color, 


Content: Through animation, segments 
of a disk are used to illustrate how a frac- 
tion ean be changed. The film shows how 
to change common and decimal fractions 
to per cent by computation. The meaning 
of the expression “‘per cent”’ is described 
and illustrated. The painting of 
building of a wall and an automobile trip 
are used to show the use of per cent in life 
problems. Two methods of solving per- 


centage problems, one using fractions, the 


a shed, 


other using decimals, are contrasted. 

Appraisal; This film, the last of a series 
of eight, may be useful in developing an 
understanding of percentage. This is a 
topic that obviously cannot be treated 
extensively by a ten minute film. The 
meaning of percentage and its relation to 
fractions is shown in an effective manner. 
However, the applications presented lack 
appeal for immature pupils. For example, 
it might have been more effective to apply 
percentage to games or activities in which 
most students are vitally interested rather 
than to the problem of painting a shed or 
computing the per cent of a highway which 
is not paved. Although the explanations 
are similar to those of the classroom, this 
may be the best way to supplement in- 
struction. The use of animation to change 
a denominator of 100 to the per cent sym- 
bol was effective. The film is recommended 
for intermediate grades and remedial work 
in higher grades. The animated photog- 
raphy and commentary are very satisfac- 
tory. 


INSTRUMENTS 


T.16—Contractor’s Transit Level (No. 40) 
Yoder Instruments; East Palestine, Ohio. 
$56.50. 

Description: The cast brass base of the 
transit has four leveling screws which are 
connected to the tripod head. The alumi- 
num horizontal are is 43” in diameter. It is 


graduated in degrees but a vernier attach- 
ment allows readings correct to the nearest 
six minutes. The vertical are is likewise 
calibrated in degrees—eighty degrees in 
either direction from the vertical. Due to 
the physical construction of the instru- 
ment, angles of elevation and depression 
may be read up to 45 degrees. The brass 
telescope is ten inches long and its magni- 
fying power is ten diameters. It is at- 
tached to the uprights of the u-shaped 
standards. ‘Two large adjustable spirii 
levels facilitate adjusting the instruments 
One is secured to the telescope, the othe: 
to the standards. 

The cast iron tripod head has flanges ti 
which the legs are attached. The 52-inc! 
ash legs are protected at their bases by 
metal shields. 

A steel plumb bob and line complete th 
set which comes packed in a heavy wooden 
box. Net weight of the instrument is I 
pounds. 

Appraisal: The transit and level are thy 
two most widely used surveying and con- 
struction instruments. Their practical na- 
ture makes them all the more desirable fo 
teaching numerical trigonometry and for 
solving mensuration problems. This in- 
strument is somewhat precise for use 1 
schools. It is simple to understand, how: 
ever, for both protractors are in the open 
The vernier is a most desirable feature. 

The transit-level may be easily mas 
tered by high school students and repre 
sents a valuable addition to the mathe 
matics department. Its expense, however 
should make it unavailable except in case: 
where field work plays an important rok 
and the school budget is liberal. (Re 
Bernard Singer, Hyannis 


viewed by 


Massachusetts. ) 


MODELS 


M.9—Cone, Sphere and Cylinder (74120 
Central Scientific Company; 1700 Irvins 
Park Road; Chicago 13, Illinois. 

3” high, $4.25. 


Description: The set consists of a con 
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cylinder, and sphere made of sheet copper; 
each of the figures is three inches high and 
has a three-inch diameter, thus enabling 
comparison of the relative volumes of the 
three solid forms. The models are particu- 
larly well-constructed, the cone and cylin- 
der being reinforced by rims at their open 
ends. Handles are attached to the cylinder 
and cone so that the teacher will not ob- 
struct the students’ view during demon- 
stration. The sphere contains a small hook 
to facilitate lowering the model carefully 
into the cylinder whose inner diameter is 
slightly larger than the outer diameter of 
the sphere. 

Appraisal: This set is intended for use 
in teaching relations among the volumes of 
the cylinder, sphere, and cone. The idea is 
in old one but none the less effective be- 
cause of its age. By pouring water into the 
models, it may be proved that the ratio 
of the volumes of the cone, sphere, and 
vlinder are 1:2:3. 

The demonstration is so vivid that stu- 
dents can hardly fail to understand the re- 
lations. Expense will, in most schools, 
limit the number of purchased sets to one 
lemonstration set; similar sets may, how- 
ever, be prepared by students. The sphere 
may be made of varnished wood whereas 
the cylinder and cone may be made in the 
school sheet-metal shops in quantities suf- 
ficient to allow teaching the concepts in- 
volved by actual experimentation. 

The formula for determining the volume 
of a cylinder may be taught in the tradi- 
tional manner and the other two formulas 
developed experimentally from it. 

These models, whether purchased or 
student-prepared, should certainly appear 
in the classrooms and laboratories where 
the volumes of cones, spheres and cylin- 
ders are studied. (Reviewed by Bernard 
Singer; Hyannis, Massachusetts.) 


PICTURES 


ht " ° 7 . , z 
P.8—Diagrams in Three Dimensions for 
Solid Geometry 

The Orthovis Company ; 
Wabash; Chicago, Illinois. 


1328 South 


8X9", $.80. 

Description: This set consists of fifteen 
geometric stereograms which illustrate 
theorems and definitions studied in solid 
geometry courses. The stereograms are 
printed in red and blue on white card- 
board and two orthoscopes are supplied for 
viewing. Five cards are devoted to three- 
dimensional representations of Planes and 
Lines in Space, four to Polyhedrons, and 
six to the Sphere. Each card contains a 
statement of the theorem or definition il- 
lustrated. 

The anaglyphs are cleverly drawn but 
the red and blue inks do not match the 
orthoscope lenses, undesired lines are thus 
somewhat visible during The 
three-dimensional illusion is there, never- 


viewing. 


theless. 

Each card is numbered for easy refer- 
ence. Several inches of blank space at the 
base of each card enable the teacher to 
make a permanent, convenient record of 
significant problems or information which 
apply to the diagrams. 

Appraisal: The anaglyphs are useful for 
helping pupils to visualize three-dimen- 
sional figures so that they may devote 
their attention more economically to prov- 
ing the theorems. They may be used to 
rectify misinterpretations derived from 
viewing two-dimensional diagrams or 
merely to verify their spatial interpreta- 
tion. 

Anaglyphs present a feasible method of 
representing three dimensions but the 
strain produced by color rivalry between 
the blue and red makes this device inferior 
to the stereograph. 

The greatest advantage of this set is 
derived from the interest it promotes; stu- 
dents enjoy supplementing their attempts 
at space perception with the novelty of an 
anaglyph. 

These aids are for individual study and 
should be placed where students will have 
the opportunity to study them when 
needed. The price is commensurate with 
the educational value. (Reviewed by 
Bernard Singer; Hyannis, Massachusetts.) 
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SOURCES OF MATERIAL FOR 
LABORATORY WORK 


SL.12—Domestic Measures and Measuring 
De vce s 


Radio Seript and Transcription Exchange; 
United States Office of Education; Wash- 
ington, D. C. 


Transcription: 16 inches in diameter; 334 
rpm; plays inside out; available for cost of 
return postage to Washington. 


Description: This transcription is a re- 
cording of one of the “Adventures in Re- 
search” series produced for the radio by 
Westinghouse Electric. By using the inter- 
view technique, an announcer leads a 
member of the Westinghouse staff into a 
description of measures and devices to 
measure. The following topics are covered: 
weight, mass vs. weight, length (including 
a comparison of the English and Metric 
systems), humidity, volume, energy, some 
Ways to measure the quantities described 
above, the need to beware of false measur- 
ing devices, the measure of time (including 
the sundial, hour-glass, 
wooden and electric clocks), and a final 


waterclock, 


discussion of various electrical units. 
Appraisal: The idea behind the tran- 
scription is excellent and may serve as in- 
spiration for teachers and pupils to write 
and record similar descriptions of mathe- 
matical topics, but the usefulness of this 
particular transcription in the classroom is 
very slight. The interview method of ex- 
tracting information is a poor way to con- 
ceal a lecture; a dramatization of some 
important moments in the development or 
use of measuring devices would have been 
more interesting. The organization of the 
material is confusing, as one may see by 
reading the list of topics above. The dis- 
cussion of weight, mass, humidity, electri- 
cal clocks and electrical units were suited 
to physics students with some little back- 
ground; on the other hand, the descrip- 
tions of length, volume, energy, sundials, 
waterclocks, and hourglasses could be used 
as low as the fifth grade. Similar material, 
° 


varefully designed for an appropriate 
level, would be most welcome in mathe- 


place. 
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tainer: 
















matics classes. 





inde fir 
Ap} 
for us 


SL.13—Measurement Exercise (MO 208 


The Mathaids Company; 204 
Avenue; Syracuse, New York. 


Forman 
metric 
$1.50 per set. probal 
dents 1 


Description: The set consists of forty § mental 


rectangular cards ranging in size up tof pe dis 
. ° - e ‘ ° ~ 

9{ inches in length and 5} inches in width; F gy dep, 

no two cards have the same dimensions; jhe, 


each is numbered for recognition. The 
cardboard used is very thin but durabk 


high fo 
fication 
marily 
viewed 


nevertheless. 

Appraisal: The cards have been e- 
signed for the use of students while study- Ff \faccae 
ing perimeter and area of rectangles. The) 
should be distributed among the students 
and as each completes work on one ree- 


SL.15 

The M 
(venue 
(2x3 xX 


tangle, he passes it to the next student 
until each has finished a predetermine: 
number. The identification 
the cards then enable the teacher to meas 


numbers 0! 


ure the progress of the class. 

The idea of measuring cards is mon 
concrete and meaningful to most student: 
than the solution of traditional textboo! 
problems; this type of work should }y 
supplemented by measurement of oth 
convenient rectangles within the room. 

$1.50 is an unreasonable price for a se 
of forty cards which may be easily mad 
by any teacher in a very short time. (Re 
by Bernard Hyannis 
Massachusetts. ) 


The in 
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issue sho 


Street, N 
SL.14—Metric Measure Set (41-45) 


Cambosco Scientific Company; 37 Ant 
werp Street; Brighton Station, Masse 
chusetts. 

10 e.c.—1,000 ¢.c. inclusive, $8.25. 


Description: The Metric Measure * 
consists of seven cylindrical metal cup 
whose volumes range from ten cubic cent! 
meters to one liter. The cups are formed | 
cut brass tubing one of whose ends 


sealed with a brass disk soldered in! 
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place. Each cup has its capacity perma- 
nently engraved upon its side. The con- 
tainers are very sturdy and should last 
indefinitely. 

Appraisal: The containers are intended 
for use in teaching relationships among 
metric volumes. These relationships are 
probably best taught by allowing the stu- 
dents to “discover” them through experi- 
mental methods. The containers may then 
be displayed for several days to allow 
students to become more familiar with 
them. The price of the set is obviously 
high for most schools. There is little justi- 
feation in purchasing it unless it is pri- 
marily for the science department. (Re- 
Hyannis, 


viewed by Bernard Singer; 


Massachusetts. ) 

SL.15—One Inch Cube Set (B 205) 
The Mathaids Company; 204 
(venue; Syracuse, New York. 


2X36"), $1.00. 


Forman 


Description: Thirty-six one-inch black 
walnut cubes constitute the The 
blocks are accurately cut and the hard- 
wood is extremely durable. 

Appraisal: The wooden blocks are use- 
ful for visualizing fractional concepts and 
for indicating the meaning behind the 
fundamental operations as they apply to 
common and decimal fractions. The set is 
useful, for deriving intuitively, 
formulas for the volume of a rectangular 
solid and cube; cubes and rectangular 


set. 


also, 


prisms of differing dimensions may be 
formed for determining ratios of their 
volumes. 

The use of concrete objects for the pur- 
poses mentioned above is more meaning- 
ful to most students than is the solution of 
abstract problems; the blocks in question 
have two major disadvantages—they are 
too small and too difficult to handle for 
(Reviewed by 


effective demonstration. 


Bernard Singer; Hyannis, Massachusetts. ) 





CORRECTION 


The information given for P. 4 in the Aids to Teaching column in the November 1949 
ssue should have the address corrected to read, Stanley Bowmar, 513 West 166th 


Street, New York 32. New York. 





Hew will thy bok t YOU a four yeau fur now’ 





Your wife’s eyes: What will yo 
read in hers when she asks whether 
you can afford that modest cottage 
that’s for sale? 


Your boy’s eyes: What will yu 
see in his eyes the day he ask 
whether you can afford to send 
him to college? 


Your own eyes: What will th 
mirror tell you about them whe 
it’s time to retire, and take thing 
easier? 


There’s no better time than right now 
to sit back and think what you will see 
in your family’s eyes a few years from now. 


Whether they glow with happiness or 
turn aside with disappointment depends, 
to a very large extent, upon what you 
do now. 


So plan now for that home you plan to 
buy eventually . . . set aside money now 
for his college education... plan now 
for the day you can retire. 


Decide now to put part of your salary 
week after week, year after year in U.S. 


Savings Bonds, so that you will have the 
money for the important things you and 
your family want. 


Insure your future by signing up on 
the Payroll Savings Plan where you work, 
or the Bond-A-Month Plan where you 
have a checking account. 


Chances are you won’t miss the money 
now, but you certainly will a few short 
years from now if you haven’t got it!! 
P. S$. Remember, too, that every $3 you 
invest now in U. S. Savings Bonds returns 
$4 to you in just ten short years. 


Automatic Sawin W Sure Sowing — US.SAVINGS BONDS 


Contributed by this magazine in co-operation with the Magazine 
Publishers of America as a public service. 


Please mention the MATHEMATICS TEACHER when answering advertisements 





